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View Taken 45 Minutes after Turning Water into Canal, 



Sear Trap Dam, with a Group of the Trustees of the Canal. 





Bear Trap Dam — Two Feet of Water at Crest. 



Turning the Water into the Canal, January 2, 1900. 





The Or eat Bear Trap Dam in Operation— Discharge, 100,000 Cubic Feet per Minute. 

OPENING 07 THE CHICAGO DRAINAGE CANAL.— [See page 105.] 



Bear Trap Dam Controlling Gear. 
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THE AMERICAN PACIFIC CABLE. 

It is fitting that the close of the century should find 
the great project, too long delayed, for a trans-Pacific 
cable at last fairly launched. Ever since the laying of 
the Atlantic cables showed the enormous usefulness of 
this means of communication, the military and com- 
mercial value of a cable across the Pacific Ocean has 
been admitted. The urgent need for its construction 
was brought home with the strongest emphasis to this 
country by the stirring and epoch-making events of the 
Spanish-American war, 

In the current issue of the Supplement we publish 
a comprehensive paper by George Owen Squier, which 
reviews the present status of the trans-Pacific cable 
question, and shows the route determined upon for 
the British cable and the alternative routes which are 
now being surveyed for the proposed cable of the 
United States. The scheme for a British Pacific cable 
connecting Canada with Australia has, from the very 
first, been judged from a national standpoint, both in 
respect of its strategic and commercial aspects. A 
Pacific cable, touching only soil belonging to Great 
Britain, is now assured, both of the colonies named 
having pledged themselves to assist in the under- 
taking. 

The British cable will be laid from Vancouver to Fan- 
ning Island, which lies about a thousand miles due south 
of Honolulu, the distance from Vancouver being 3.205 
miles. From Fanning Island it will run by way of the 
Fiji Islands to Norfolk Island, from which point there 
will be two branches, one to Auckland, New Zealand, 
and the other to Sydney, New South Wales. This 
cable will complete the telegraphic circuit of the globe 
and will consequently place every telegraphic station 
upon it in the advantageous position of being able to 
communicate with every other station by two distinct 
routes east or west. The determination to have the 
stations entirely on British soil has involved the disad- 
vantage that the only available route fulfilling this 
condition involves a single span of cable between 
Vancouver and Fanning Island, which will be over 3,500 
miles in length. Since the speed of sending cable mes- 
sages decreases with the square of the length of the 
cable, and the speed of the whole system is limited 
necessarily by the speed of the slowest section of it, 
the British line with its unusually long span is at a de- 
cided disadvantage w ith respect to any other that is not 
so inconvenienced. 

In the proposed American cable route which is now 
being surveyed, there will be no span over 2,500 miles 
in length, and, consequently, from a commercial 
standpoint at any rate, it will be at a great advantage 
compared with its British competitor. As regards the 
Alaskan route running by way of Sitka, Kadiak 
Island, Attu, Japan, Siberia and Formosa to Luzon, 
which would aggregate in length 5,550 miles, it is 
enough to say that it would not realize the ideal of 
telegraphic communication, free from foreign control, 
between the United States and its Pacific possessions, 
inasmuch as it woutd necessitate about fifteen separate 
stations, of which nearly one-half would be under 
Japanese control. 

From a technical and engineering standpoint there 
is nothing to prevent the construction of the proposed 
American Pacific cable. A preliminary survey between 
the Pacific coast and the Hawaiian Islands was com- 
pleted by the Navy Department in 1892 which proved 
that this part of the route was entirely practicable ; and 
thanks to the activity of the Bureau of Equipment of 
the United States navy, presided over by Rear- Admiral 
Royal B. Bradford, the United States ship "Nero "has 
been engaged since April last in a survey of the bed of 
the Pacific from the Hawaiian Islands westward by way 
of the island of Guam to the island of Luzon, and north- 
ward from Guam to Yokohama. The preliminary re- 
port of this survey, recently published, indicates that 
the route which is being surveyed will prove entirely 
practicable, and we have just been informed by 
Admiral Bradford that data received since the publica- 
tion of the report confirm the practicability of the 
routes laid down on the chart. The whole line, incl ud- 
ing the first section, would run from San Francisco to 
Honolulu, 2,078 miles, from Honolulu to Midway Island, 
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1,140 miles, Midway Island to Guam, 2,293 miles, Guam 
to Manila, 1,360 miles. The distance as given above 
must be increased by 10 per cent to allow for slack in 
estimating the length of the cables. It is considered 
by Mr. Squier that the American cable should be so con- 
nected with the British cable as to furnish each system 
with all the advantages of a duplicate line. This could 
be done by connecting the American cableat Honolulu 
with the British cable at Fanning Island. With this 
single span, which would be about 950 nautical miles in 
length, each country would practically safeguard its 
own line against a total interruption of business, the 
messages in case of a break on either side of this con 
necting line being sent by the unbroken line as far as 
Honolulu or Fanning Island, and sent thence by the 
lines of the other company. It is also suggested that a 
short span of cable of about 200 miles between Luzon 
and Formosa, connecting with the Great Northern 
Telegraphic Company's route through Siberia, and an- 
other cable between Luzon and a Chinese port, would 
serve to bring Japan and China into direct communi- 
cation with North America, and by two competitive 
routes, east and west, with Europe. 

A study of the question from a commercial stand- 
point, based upon the actual business done with our 
Pacific possessions by way of the present route, gives 
every reason to believe that the project would prove 
to be a paying investment from the very first. Its open- 
ing will lead to the immediate lowering of the rates 
to the East, and the construction of the cable would 
have the by no means unimportant indirect result of 
promoting the cable-making industry in this country. 
Of the strategic value of a cable "wholly under- the 
control of the United States'' — to quote the words of 
the President in his annual message — it is impossible to 
speak too highly. Its construction is the next logical 
step to the acquisition of the Hawaiian and Philippine 
Islands and the consolidation of our naval and com- 
mercial interests in the East. 
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AN EXTRAORDINARY PATENT DECISION. 

In last week's issue of the Scientific American 
Supplement, we published an interesting analysis by 
Mr. Arthur P. Kinnan of a decision rendered by the 
United States Court of Appeals for the District of 
Columbia in the case of Bechman vs. Wood — a decision 
of unusual importance to inventors because it is so 
completely opposed to the time-honored practice of 
the Patent Office, and because, if allowed to stand, the 
Commissioner of Patents must make it the basis of 
future rulings which will often defeat the rights of in- 
ventors. 

The case which called forth the decision in question 
was not essentially different from many similar con- 
tests which the Commissioner is called upon to decide. 
Wood filed application for a patent and defined his in- 
vention in a limited claim. Two years later Bechman 
applied for a patent on a specifically different device 
performing the same function, and claimed his inven- 
tion in terms so broad that Wood's construction was in- 
cluded. A year later Wood filed a claim similar to that 
of his rival. In the interference proceedings instituted 
by the Patent Office in such cases.it was decided, in 
accordance with the usual practice, that Wood being 
the first inventor was entitled to the broad claim. 
Bechman appealed ; and the Court of Appeals rendered 
the strange decision that neither inventor should have 
the broad claim, because Wood, although the first to 
conceive, had not properly claimed his device until 
Bechman had applied for a patent, and that Bechman 
was not justified in receiving the claim because he was 
not the first inventor. 

In thus ruling the court has acted in direct opposi- 
tion to one of the fundamental laws which underlie 
our patent system, a law in which it is expressly stated 
that a patent for a new invention shall be granted to the 
first inventor (Sec. 4904). The decision, as a result, con- 
flicts with the long-established Patent Office practice, 
since the Commissioner has always acted in accordance 
with the law. It interferes moreover with the statu- 
tory duty of the Commissioner, since it is his business 
to decide in the first instance who is the true inventor, 
and to grant to that inventor a patent for all that has 
been invented. 

It is a principle well recognized in patent law, and 
moreover a principle with which the Court was evi- 
dently familiar, that the first inventor of a species is 
necessarily the inventor of the genus in which the 
species is included. The inventor often knows not 
whether he has invented a genus or no. Since it is 
the Commissioner's duty to act for the inventor as well 
as for the community, he co-operates with the inventor 
in determining the novelty of the invention and grants 
Letters Patent in which the new features are properly 
described and claimed in accordance with the statute. 
The inventor in order to secure the genus to which he 
is justly entitled has the privilege of amending his 
application to broaden his claim; and higher courts 
have recognized that,' even in the face . of a patent 
issued while his. application is on file, he has the right 
to enlarge his patent, provided he does not change his 
invention (Singer vs. Braunsdorf ; Western Elec. Co. 
vs. Sperry Elec. Co.) In the case upon which the 



Court largely based its decision, the specification had 
been so modified and the original conception so far lost 
that a new invention had been created. The error of 
the Court, as Mr. Kinnan has pointed out, is due part- 
ly to a misinterpretation of the word "enlarge;" for 
it construed the term popularly instead of giving it the 
specific meaning which it has acquired in patent law. 

The decision will place one of two contestants in 
similar cases in the very peculiar position of being un- 
able to concede to his rival the whole right to an inven- 
tion. Not infrequently it happens that an interference 
is asked by an inventor solely for the purpose of 
enabling him to ascertain who is the prior inventor; 
and it appearing to his satisfaction that his opponent 
has actually antedated him, it is not unusual for him, 
as the defeated one, frankly to acknowledge the oth- 
er's right by conceding the interfering claim, and thus 
facilitating the grant of the patent, instead of appeal- 
ing. Will not the present decision frustrate this hon- 
est practice among inventors in many cases ? 

Priority of invention was awarded to Wood because 
his filed application, which in law is a "constructive" 
reduction to practice, antedated the invention of Bech- 
man. The decision will inevitably, in many future in- 
terferences, penalize an early filing of an application, 
if such application be an inadequate though earnest 
effort by the inventor to comply with the most techni- 
cal of all the requirements governing patent claims. 
But in many interferences, an actual reduction to 
practice by the making of a machine is relied upon 
for priority. And here the Court was led into the 
error of giving to Wood's application a significance 
other than that of a mere equivalent to an actual re- 
duction to practice. Had Wood preceded Bechman's 
filing date by an actual instead of a constructive re- 
duction to practice, the filing of Wood's application 
might properly have been subsequent to Bechman's 
filing of the broad claim without in any way affecting 
the question of priority ; and so long as the invention 
had not been in public use two years, delay in filing 
the application would have been within his rights. 

Assuming an actual reduction to practice, it follows 
that the application of Wood and his broad claim 
might, according to the decision, have been profitably 
delayed until after Bechman had filed his. Indeed, 
with an actual instead of a constructive reduction to 
practice he would have prevailed over Bechman even 
had he filed his application after a patent had been is- 
sued to Bechman, and might even have copied Bech- 
man's claim to emphasize the issue. It must, there- 
fore, be evident that, to have made the broadening of 
Wood's claim or his delay in presenting a broad claim 
the basis of the decision is without justification in law, 
in reason, or even in policy. 



OUR BOOKS IN 1899. 
The Publishers' Weekly each year tabulates the 
number of new editions which have appeared during 
the year. The year 1899 left the impression of being 
an abnormally busy one to the publishers, and a refer- 
ence to the figures shows that this is the case. Of new 
books, 4,749 were issued during the year, and there 
were 572 new editions, making a total of 5,321 ; 3,626 
books, including new editions, were by American 
authors and were manufactured in the United States ; 
571 of the books were by English and other foreign 
authors, including new editions, and these were manu- 
factured in the United States ; and 1,124 books were by 
English authors and were imported, bound or in sheets, 
into the United States, making the total already given 
of 5,321. Fiction naturally leads the list with 749 new 
books and 183 new editions; then comes law with 454 
books and 35 new editions ; then juvenile, 434 new 
books; education with 397 new books; theology and 
religion, 393 ; literary history and miscellaneous, 304 ; 
poetry, 302 ; biography, 288 ; history, 246 ; political and 
social science, 226 ; fine arts and illustrated books, 194 ; 
description and travel, 190 ; physical and mathematical 
science, 176 ; medical science and hygiene, 120 ; useful 
arts, 99 ; mental and moral philosophy, 63 ; domestic 
and rural, 55 ; sports and amusements, 43 ; humor and 
satire, 26. 



WOMEN IN SCIENCE. 
At a recent meeting of a society of ladies in Brook- 
lyn, Mrs. A. E. De Friese took up the subject of 
women's contributions to science and gave as exam- 
ples Miss Fleming, who recently found a new star; Miss 
Dorothy Klumpke, the first woman to obtain from the 
Paris University a doctor's degree in mathematics and 
astronomy. Miss Charlotte Scott, of Bryn Mawr, Miss 
Whitney, of Vassar, and Miss Byrd are all three as- 
tronomers of good standing. Mrs. Brown-Davis is one 
of the chief computers upon The Nautical Almanac, and 
Florence Baseom was recently employed by the gov- 
ernment to make a geological survey of Chester County, 
Pa. Various women inventors were also cited, and 
Mrs. De Friese concluded by saying that this activity 
of women is rich in results. The fortunate inventors 
sometimes secure large royalties, and the inventions 
being of so practical a nature, the labor of thousands 
of women is lessened by their intioduction. 
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THE CHICAGO DRAINAGE CANAL. 
Elsewhere in this issue will be found a technical de- 
scription of the Chicago drainage canal, and in this 
connection a brief review of the considerations which 
led to its construction will be of timely interest. 

It was the modern problem of urban life — the per- 
ennial supply of pure water and the sanitary dis- 
position of the sewage — which brought the drainage 
canal into existence. There is evidence enough to even 
the transient visitor in Chicago of the need of a new 
order. The offensive odor from the stagnant, sewage- 
laden waters of Chicago River especially in summer is 
a daily and deadly menace to the health of the com- 
munity. The emptying of the city's sewage into Lake 
Michigan, whence the city's supply of drinking water 
is drawn, is contrary to all laws of hygiene and sanita- 
tion. The water supply and sewerage system of 
Chicago have long been unsatisfactory. Something 
had to be done. 

Among the relief measures proposed, the drainage 
canal seemed most desirable and feasible. Its advan- 
tages were convincing. To reverse the flow of the 
Chicago River away from the lake ; to restore the 
ancient western discharge of Lake Michigan into the 
Desplaines valley ; to utilize the connection thus made 
with the swift current of the Mississippi ; to inaugu- 
rate an internal navigable waterway which would not 
only dispose of all the water and waste of Chicago, but 
also of every community upon its banks — these were 
the main features of an undertaking which it is seen 
is one of the boldest for the improvement of internal 
navigation which has ever been seriously conceived and 
conducted by engineers anywhere in the world. While 
New York, Philadelphia, and Boston are put to tre- 
mendous and continual outlay to secure a good water 
supply, Chicago by its audacious expedient is conserv- 
ing and safeguarding an inexhaustible reservoir at its 
door. Furthermore, the connection of the sanitary 
canal with the scheme for a navigable waterway to con- 
nect the Great Lakes with the Mississippi River and the 
Gulf of Mexico renders the project of more than local 
importance. The only outlet at present for lake ves- 
sels is through a canal on Canadian territory, around 
Niagara Falls. Commercial interests in the West and 
South are uniting in support of a demand that the 
Federal government take a hand in carrying out the 
contemplated plan. 

On the other hand, however, considerable opposi- 
tion has blocked the way. The project has had to cut 
its way through seemingly dead walls of litigation. 
The e.ff ect of the new outlet on the lake levels has been 
a prolific source of discussion. The cities along the 
lower lakes have been greatly exercised as to the pos- 
sible effects of the drainage scheme on the depth of 
water in their harbors and channels. In view of the 
shallowness of Erie harbors and of the fact that the 
government has recently completed its work of deepen- 
ing the navigable channels ten feet, at a cost of $2,- 
000,000, the question of the danger of lowering levels 
seems to become serious. As on all technical matters, 
authorities have differed. While some experts have 
held that the new channel will permanently lower the 
level of Lakes Michigan, Huron, and Erie from three 
to eight inches, and thus cause a corresponding reduc- 
tion of from 240 to 700 tons in carrying capacity for 
the large vessels of the lakes, other eminent engi- 
neers have contended that the effects on the interests 
of navigation are immaterial (possibly 3-10 foot reduc- 
tion), and even if they be considered serious, that the 
remedy may be easily applied. The remedy involves 
the storing of water in Lake Superior and letting it 
down when needed, an enterprise which is a story in 
itself. 

The inland cities south of Chicago have naturally 
shown a lively interest in the proposition. They have 
begun a series of tests of the character of the water in 
the Illinois River, which tests are to determine the 
degree of im purity caused by the sewage discharge. 
The question of overflow has also been a moot one 
among dwellers along the river banks. 

It is St. Louis whence naturally emanates the most 
serious opposition. This obstruction first culminated 
in a report by an investigating committee which im- 
plied that Chicago is bound to purify the sewage 
before casting it upon the waters to contaminate the 
water supply of a neighboring city, for St. Louisans 
drink the Mississippi River water without filtration. 
As such a purification plant would cost $50,000,000, and 
$3,000,000 annually for maintenance, to construct it is 
asking a good deal even of Chicago. An injunction 
suit, entered by St. Louis, January 22, is now pending 
in the United States Supreme Court, on which action 
will be taken April 2. 

In consequence of all that is involved, the ship canal 
is a necessary and inevitable result of the work which 
has created the largest artificial waterway yet con- 
structed. As long as a tangible scheme is held out as a 
practical project of the early future, it appears to the 
impartial observer that the people bordering the lakes 
should be willing to put faith in the well-supported 
statements of the Chicago engineers, as should the 
people along the Illinois and Mississippi Rivers be will- 
ing to waive their doubts on the sanitary side. The 
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attitude of St. Louis in the matter, in view of its own 
method of sewage disposal, seems quite inconsistent. 



EMPLOYING THE CAKABAO FOB ARMY PURPOSES 
IN THE PHILIPPINES. 
The relative value of the mule and the carabao, or, 
as it is commonly called, the water buffalo, for army 
purposes in the Philippines has been a subject of 
speculation and experiment during the operations of 
our army in the archipelago through the rainy season. 
The almost indispensable character of the carabao to 
the natives made it seem advisable to try the creature 
for transport service in place of the mule, and several 
trains of ammunition and provisions have been car- 
ried in the rear of our army by the buffaloes. These 
bull trains for transportation purposes have proved a 
success under certain conditions. Where haste and 
dispatch are necessary they are dismal failures, but if 
no particular hurry is essential to the expedition, they 
offer some points of superiority to the mule train. 
They are more to be depended upon in hot, wet coun- 
tries like the Philippines during the rainy season than 
the army mule, but in any other land they would be 
of little use. The bulls are as strong as almost any 
animal in existence, rivaling the elephant in their 
ability to haul whatever they are hitched to ; but they 
are large, clumsy, slow, and phlegmatic animals. They 
cannot be driven faster than their ordinary gait, whiah 
at the best is almost at a snail's paee. As an instance 
of their slowness, an army train of bulls was recently 
dispatched with a load of provisions and ammunition 
from the Bagbag River to San Fernando. Although 
only a distance of 12 miles, it took the bulls over half 
a day to cover the distance. 

The peculiar necessity of their bathing frequently in 
the rivers in order to keep up their spirits and strength 
during a journey is both an advantage and disadvan- 
tage. In traveling through the country in the rainy 
season, rivers and swollen streams are encountered 
every mile or so, and crossing these is a pleasure rather 
than a disadvantage to the carabao. In fact, they 
must bathe frequently, or they will succumb to the 
heat and fatigue of the journey. If given all the bath- 
ing they want, the carabao bulls will work continuously, 
and never show signs of exhaustion ; but cut them off 
from all water for any length of time, they will drop 
down dead in harness. .This dependence upon water 
for bathing, and their great slowness, are the chief 
points against them. 

The flies, mosquitoes, and otheT insects in the Philip- 
pines are so large and numerous that even the mules 
are seriously disturbed by them, but the carabaos after 
bathing in the muddy streams have their bodies so 
coated with mud and slime that the insects cannot 
bother them. It is partly for this protective purpose 
that they roll in the muddy bottoms, for undoubtedly 
long experience has taught them the value of this coat 
of dry mud. 

The government has bought up considerable droves 
of these animals for army uses, and they are employed 
constantly in carrying pack trains across the rough 
country when the mules are needed for other purposes. 
Our men have not yet thoroughly learned the art of 
driving and controlling these strange beasts of burden. 
The Chinamen are the best drivers of the carabaos, 
and a "Chino" driver is employed for every one that 
is sent out with a provision train. The animals are 
quiet and docile if handled properly, but if crossed or 
angered they show a temper and power that makes 
them more formidable than the native warriors to fight 
off. The "Chino" drivers know how to favor the 
beasts, and when to give them water and when to 
make them leave the stream. With stones and loud 
shouts they force the animals to come out of their bed 
of water and mud and stand up in line for yoking again. 
Sometimes, however, half an hour is wasted in getting 
the carabaos harnessed ready for resuming the journey. 
They are trained so well that they step into line and 
over the shafts as carefully as a gentle horse waiting 
to be harnessed. 

The animals are rudely yoked to the carts, and are 
driven by means of a rope fastened to a ring in their 
noses. The " Chino" drivers control them by means 
of this rope and loud shouts similar to those used by 
a farmer in steering his yoke of oxen. The animals 
are so slow of foot that they were ruled off the princi- 
pal street of Manila because they impeded the progress 
of traffic and caused frequent trouble. The beasts 
are able to strike a good gait, however, as witnessed 
many times in runaways. Then they show a fleetness 
of foot that surprises all who are not thoroughly ac- 
quainted with them, but their hide is so tough that the 
drivers cannot prod them deep enough to force Usem 
to a faster trot. A wild carabao is not an agreeable 
animal to meet, and there are immense herds of 
them roaming in the islands. Several times they have 
charged upon our soldiers in anger and caused a sen- 
sation of more importance than a charge of the native 
soldiers. With their long horns and powerful muscles 
they are able to give a whole regiment all the work it 
needs for a short time. The bullets from the rifles do 
not always kill or even cripple the wild beasts, and a 
charge cannot be checked by a volley or two from well- 
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directed rifles. The shooting sometimes serves to anger 
the animals instead of intimidating them, and they 
plunge through the deep grass and jungles like a mad- 
dened herd of elephants, and sometimes prove almost 
as formidable. 

These wild buffaloes come from the interior, where 
many natives spend their time in capturing and taming 
them. It takes a long time to tame the wild creatures 
and break them into service. Some old bulls absolutely 
refuse to be tamed, and they show their resentment 
for capture up to the time of their death. Most of 
those in service are born and bred in captivity, and 
the young calves are very easily trained for use. Still 
enough of the wild carabaos are caught every year to 
keep the stock from degenerating. They take to 
civilized life much more readily than our American 
bison, resembling in this respect the true water buffalo 
of India. 

The strength of these animals is marvelous. In re- 
spect to size, strength and ponderousness they resem- 
ble the elephant more than any other creature. They 
simply haul anything that is hitched behind them,- 
and it is the shaft or traces that break if the load can- 
not be moved. Across all sorts of rough and miry 
country they pull the load, although they have not 
the sure footing of the mule in climbing steep a.nd 
rough mountains and hills. They are better in the 
soft, miry lowlands which compose so large a part of 
the Philippines. When angered and running away, 
they dash across the country with their heavy load 
as if it was so much light, flimsy cotton. Not only 
are they then regardless of what is behind them, but. 
also of what may rear itself in front. Be it a river, 
a fence, ditch or jungle, or another cart, the maddened, 
animal plunges blindly through or across it, and 
never halts until disabled or its anger has evaporated. 
In the latter case it then suddenly becomes as meek 
and docile as before. If whipped for its misdeeds, its 
meek eyes seem to ask why it is punished, and they 
look as innocent as those of a child or a deer. In 
truth it is a strange animal, and not much unlike the 
natives of the islands which it inhabits. G. E. W. 



FACTORY INSPECTION OF NEW YORK STATE. 
.The "Annual Report of the Factory Inspectors of 
New York State" makes a volume of 950 pages, and 
gives a mass of statistical information which is most 
interesting. During the year the inspectors have 
visited 35,716 separate establishments and factories, 
and many of them were in out-of-the-way villages, and 
it required considerable time and travel to reach them. 
Altogether, the total number of places visited one or 
more times was 48,800, and out of this number 15,192 
had orders issued against them. The total number of 
accidents of all kinds reported in factories was 1,626, 
the total number of fatal accidents in manufactories 
was 45. The interest manifested by the people of the 
State in the work of the department is very gratifying. 
The importance of the provision of the law relative 
to scaffolding, ropes, etc., has not been fully realized 
but by a very few of even those whose interests are 
protected thereby. Five complaints were made about 
defective scaffolding, and in each case a full com- 
pliance of the law was secured. During the year the 
department found 20,191 children between fourteen 
and sixteen years of age employed in factories, etc., 
throughout the State. The total number of certifi- 
cates for children under sixteen years of age filed by 
the various Boards of Health throughout the State 
was 16,240. The department devoted its attention 
with marked success to the question of Are escapes, 
labor laws relating to the hours of work, ventilating 
tenement houses, workshops, etc. 



THE NEW GOVERNMENT PRINTING OFFICE. 
The new building for the Government Printing 
Office is now being erected at North Capitol and L 
Streets, Washington, is to be seven stories in height, 
and is, of course, thoroughly fireproof. It is to be 
provided with twelve electric elevators which will run 
in shafts lined with glazed brick. In case of fire, four 
large stairways will furnish a means of exit. All the 
presses are to be actuated by electricity ; the larger 
ones are to have independent motors. The current 
will be supplied from an adjacent power house. Every- 
thing is to be done to make it in every way a model 
printing office, and when the vast number of books and 
documents issued by the Government is considered, it 
will be seen that it will be most economical for the 
Government to have the best possible plant obtain- 
able. The public printing office supplies every Cus- 
tom House, Land Office, Internal Revenue Office, Pen- 
sion Agency, Post Office, the Consular Service and 
all of the Departments with all the blanks they need, 
this alone requiring an enormous job printing plant. 
Special attention is given to doing work with great 
celerity, as is often required in Congressional matters, 
and in emergencies the work is done at night. Thus, 
the manuscript report of the "Maine," of which we 
have already piablished an abstract, was received at 
six o'clock P. M. on March 28, but complete copies 
bound in paper were on the desks of the members of 
Congress at ten o'clock the next morning. 
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A NEW WAY OF CLEANING SHIPS' BOTTOMS. 

The great expense and delay of docking a vessel for 
the purpose of cleaning its foul bottom has prompted 
inventors to devise other means whereby the removal 
of barnacles is effected more inexpensively and quick- 
ly. The most recent method of this kind forms the 
subject of a patent granted to Mason S. Moreno, Key 
West, Fla., and Hayden W. Branch, 404 Washington 
Street, Tampa, Fla. 

In the system in question a scow is used, which car- 
ries the cleaning apparatus and which is moved along 
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of a line between Washington and Baltimore. When 
tlie bill was finally passed, Annie Ellsworth carried the 
news to Prof. Morse, and he said she should have the 
honor of sending the first message, which she did. 
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A NEW WAY OF CLEANING SHIPS' BOTTOMS. 

the vessel by means of side propellers. Adjustable 
side bars extend from the scow and carry buffers 
to prevent possible injury to the vessel. Rollers on the 
bars engage the side bars of a frame, on the lower end 
of which a brush or steel cleaner rocks. Swinging 
standards on the float each carry two rollers, between 
which the side bars of the brush frame move. The 
brush frame is yieldingly carried toward the hull of 
the vessel to be cleaned by means of weights attached 
to ropes running over pulleys and connected with the 
frame. The brush or steel cleaner is brought into en- 
gagement with the hull by means of lifting cables se- 
cured to the brush frame and to winding drums 
on the scow or dock. A drawing-down cable is fastened 
to the brush frame near its upper portion, passes 
down around the pulley on the lower end of a shifting 
bar, and up around second pulley to another winding 
drum. 

The shifting bar referred to can be moved toward or 
from the vessel, as may be required; and can be ad- 
justed vertically. The shifting bar is furthermore ad- 
justably connected with the rocking bar, so that a 
swinging of the one will cause a like movement in the 
other. 

When the brush is in its lowermost position, the 
drums are set in motion by the engine to wind up the 
lifting cables, thus drawing the brush up into contact 
with the hull. When the brush or cleaner reaches the 
surface of the water, the drawing-down cable is ope- 
rated to pull the brush downward, the lifting cables 
being released from their drums. During this opera- 
tion, the scow can be moved toward the side of the 
vessel by means of a stern propeller. 

This apparatus can be carried (knocked down) on 
board a man-of-war, taking up- less room than 60 cu- 
bic feet of space, and in a few moments set up on a 
dock in any part of the 
world, ready for clean- 
ing the ship. 



A NOVEL REVERSING GEAR. 
The reversing gear which is illustrated herewith is 
designed to permit the quick reversal of a shaft from 
a pulley continuously driven in one direction. The 
inventor of the device is Andrew Brott, of South Den- 
ver, Colorado. Fig. 1 is a sectional side eleva- 
tion of one form of the invention. Fig. 2 is a 
sectional side elevation of a modified form of 
the gear. 

In the form shown in Fig. 1 the shaft to be 
driven carries a loosely mounted support, pro- 
vided with two bevel pinions engaging on either 
side two bevel gear-wheels likewise loosely 
mounted on the shaft. One of these gear- 
wheels is driven by a belt. Two clutches lock 
the respective gear-wheels to the shaft by 
means of cones connected by shifting arms, so 
that the operator can throw one clutch into en- 
gagement with its wheel and the other out of 
engagement with its wheel. A band-brake is 
controlled by the shifting-arms to brake the 
support of the bevel-pinions. The driven gear- 
wheel when locked to the shaft directly rotates 
the shaft in a forward direction by means of 
its clutch. The other gear-wheel being discon- 
nected from the shaft, the pinions and the 
wheel in question evidently rotate loosely with- 
out transmitting motion to the shaft. To drive 
the shaft in the opposite direction, the operator 
moves the shifting-arms to apply the brake and 
hold the pinion support against rotation, to re- 
lease the driven gear-wheel, and to clutch the 
other gear-wheel to the shaft. The motion of 
the driven gear-wheel is then transmitted by 
the pinions to the other gear-wheel, clutched to the 
shaft, but in a reverse direction from that previously 
given. 

In the modified arrangement shown in Fig. 2, fric- 
tion pinions and wheels are substituted for the bevel 
pinions and gears illustrated in Fig. 1 ; the loose driven 
wheel is provided with a clutch, but the other wheel is 
secured to the shaft by a set-screw. The brake is dis- 
pensed with, the support for the pinions being locked 




MAGNETIC CLUTCH CAPABLE OF TRANSMITTING 
3,000 HORSE POWER. 



and released directly by the shifting-arms, which are 
given a special form for this purpose. The operation 
is essentially that of the form shown in Fig. 1. 

The simplicity of the device and its efficiency con- 
stitute its chief advantages. 
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MAGNETIC CLUTCHES. 



BY GEORGE A. DAMON. 



The magnetic clutch shown in the illustration is one 
hundred inches in diameter, and is capable of trans- 
mitting 3,000 horse power. It is the largest ever built, 
and is one of three recently completed to connect the 
engines and generators in a central electric power 
station. In designing power plants engineers have 
been limited to the use of the ordinary friction clutch, 
and its adoption for transmitting power has been so 
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BROTT 'S REVERSING GEAR. 



Death of Mrs. Roswell 
Smith. 

Mrs. Roswell Smith, 
the widow of the pub- 
lisher of The Century 
Magazine, died recently 
in New York at the age 
of seventy-two. When 
she was seventeen years 
old, as Annie G. Ells- 
worth, she sent the first 
telegraphic message — 
•'What hath God 
wrought?" Her father 
was the first Commis- 
sioner of Patents, and 
has been called the 
"Father of the Patent 
Office." He was a close 
friend of Morse's, and 
together they induced 
Congress to appropriate 
$30,000 for the expense 




universal that its action is well understood and its 
limitations recognized. The modern tendency toward 
large units, arranged compactly so as*.to occupy a 
minimum amount of floor space, has militated against 
the use of belts, shaft, pulleys and friction clutches, 
and it has become common practice either to connect 
the electric generators directly to their prime movers 
by means of a rigid coupling, or to key the generator 
armature upon the extended shaft of the engine or 
turbine. This practice is objectionable from lack of 
flexibility, and was developed because no coupling was 
found by which to connect or disconnect the generator 
readily that had the advantage of neat appearance 
and compact design. The magnetic clutch, therefore, 
possesses a peculiar interest as offering a solution to this 
problem. 

Advantage is taken of the tractive force existing be- 
tween two highly magnetized bodies of.metal, and this 
action secures one of its chief points of advantage. 
The tractive power of any magnet depends upon the 
number of " lines of force" passing from the magnet 
proper to the armature which it is attracting, across 
the small air gap existing between the surfaces of the 
two parts. Owing to the superior permeability of iron 
it takes considerably less energy to maintain in it lines 
of force than is required to force them through the 
surrounding air, and, therefore, that magnet is most 
efficient which provides for its " lines of force " a closed 
ferric circuit of dimension sufficient to prevent over- 
saturation, and at the same time is designed to get the 
full benefit of concentration of magnetization at the 
contact surfaces. As such a magnet is self-contained, 
the adhesion is secured without any resulting ex- 
ternal reaction, and a clutch built upon this [principle 
will operate without the slightest end thrust upon its 
journals, and without requiring any applied mechani- 
cal force to put it into service. The power-transm itting 
capacity depends upon the coefficient of friction be- 
tween the two surfaces held together by magnetic ad- 
hesion. An interesting 
test of this "torque" 
or turning power is 
shown in the illustra- 
tion, in which a weight 
of nearly a ton is sus- 
pended on the end of a 
twenty-foot lever arm, 
the result being only to 
bend the rails of which 
the lever is composed 
without causing the 
clutch to slip. It might 
be added that only one 
of the two coils with 
which this clutch was 
provided was used in 
this test, and that the 
voltage applied to this 
one coil was reduced 
one-half before slipping 
occurred. The small 
amount of electrical 
energy required by an 



TEST OF TURNING POWER OF MAGNETIC CLUTCH. 

Length of lever, 20 feet; deadweight at end of lever, 1,865 pounds; energy necessary in exciting coils of clutch, 200 watte. 



efficient magnet is quite 
as surprising as the large 
amount of tractive pow- 
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er developed, the large magneticclutch shown requiring 
but 200 watts for its excitine coils, an amount of energy 
less than would be consumed by four 16-candle-power 
incandescent lamps. The efficiency of this clutch as 
a power-transmitting device is, therefore, 9999 per 
cent, that is. the loss is one-hundredth of one per cent, 
which may properly be considered a negligible quantity. 

In the application of the magnet 
ic clutch in the central electric plant 
of the Imperial Company, of St. 
Louis, Mo., the clutches are used to 
connect the generator to the en- 
gines in such a way that each dy- 
namo can be reached from more 
than one engine. The current is 
carried to the coils by means of col- 
lector rings attached to the sides of 
the clutches, and the electrical con- 
nections are simple and easily in- 
spected. The collector rings take 
their current from insulated brush- 
holders, which are connected elec- 
trically to the source of current 
through a switch provided with a 
device for taking care of the induc- 
tive discharge when the oil circuit 
is broken. These switches are 
placed upon the switchboard, so 
that in starting or stopping a gen- 
erator, all of the controlling devices 
are within the reach of one station 
attendant. The fact that magnetic 
clutches can be controlled by one 
or more push buttons or electric 
switches, placed at different parts 
of a room or plant, is one of their 
marked advantages. 

Mr. Bion J. Arnold, a consulting 
electrical engineer of Chicago, is the 
designer of this clutch, and he is 
now making extensive use of spe- 
cially designed magnetic clutches 
for various purposes. A number 
are now being installed in a plant 
using large synchronous motors for 
driving heavy machine rolls, the 
main function of the clutch being 
to furnish a quick means of releas- 
ing the driving motor in case of 
emergency, thus allowing the rolls 
to be shut down without overcom- 
ing the inertia of the revolving mo- 
tor armature. 

The applications where the use 
of these clutches is desirable would 
seem to be limited only by the 
number of places where it is re- 
quired to transmit power from one 
shaft to another. For motor appli- 
cations to individual machine driv- 
ing, for shafting transmission, for 
connecting generators to gas en- 
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THE FOUR-CYLINDER COMPOUND LOCOMOTIVES OF 
THE NORTHERN RAILWAY OF FRANCE. 

In a recent issue of the Scientific American, ref- 
erence was made to the remarkable daily service of ex- 
press trains run by the Northern Railway of Prance, 
which includes no less than forty-five trains, with an 
average timed running speed, including stops, of from 




1.— EIGHT-WHEEL, 



Cylinders, two H. P., 13 X 



COMPOUND, AMERICAN EXPRESS LOCOMOTIVE, 
STATE RAILWAYS. 

26 inches; two L. P., 38 X 26 inches. Drivers, 84J£ inches. Heating surface. 1,; 
Steam pressure, 215 pounds. Weiprht nf engine alone, 59 tons. 




2.— TEN-WHEEL, COMPOUND, LOCOMOTIVE FOR HEAVY EXPRESS AND FREIGHT SERVICE. 

Cylinders, two H. P.. i3'8 X 252 inches; two L. P., 216 x 252 inches. Drivers, 68^ inches. Heating surface. 1,950 square 
feet. Steam pressure, 215 pounds. "Weight, engine, 65"6 tons; tender, 45 tons. 
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speed of its express trains as has taken place on this 
French road in less than a decade; for it is a fact that 
ten years ago, the Northern Railway of France had 
no express trains on its schedule that were timed to 
run at a higher speed than 43 miles an hour, including 
stops. 

It was in the year 1885 that La Socit5t6 Alsacienne 
de Constructions Mecaniques, un- 
der the superintendence of M. de 
Glehn, designed and built in its 
workshops at Belfort a four-cylin- 
der compound locomotive for the 
express service of the Compagnie 
du Nord. That was, of course, be- 
fore the era of the present fast ex- 
press service, and the engine, which 
was.no more powerful than the 
ordinary locomotives used by the 
company at that time, was built 
chiefly to prove that, owing to its 
economical steaming, the com pound 
locomotive was sensibly more pow- 
erful than the ordinary type. When 
in 1890 it became necessary, on ac- 
count of the increased weight and 
high speed of the new express ser- 
vice, to build a special type of loco- 
motive, the excellent results obtain- 
ed with the compound locomotive 
of 1885 induced the company to 
adopt the four-cylinder, compound 
system for its high-speed trains. 
An engine considerably more pow- 
erful than the compound of 1885 
was designed, and with some minor 
modifications forms the standard 
express locomotive of to-day oi 
this line. These engines, of which 
one of the latest type is shown in 
Fig. 3, conform in many respects to 
the standard eight-wheeled Ameri- 
can engines, the likeness consisting 
in the fact that it has the truck and 
four-coupled drivers, and that the 
tender (a new departure in Euro- 
pean practice) is carried upon two 
four-wheeled trucks. Apart from 
these broad resemblances, however, 
these fine engines possess marked 
characteristics of their own. They 
are of the four-cylinder, compound 
type, with the two high-pressure 
cylinders, 13'4 inches in diameter 
by 25 "2 inches stroke, placed on the 
outside of the plate frames between 
the truck and the leading drivers 
and connected to the rear drivers, 
and the two low-pressure cylinders, 
which are 21'6 inches in diameter 
by 25'2 inches stroke, placed be- 
tween the frames beneath the 
smokebox and coupled to the for- 
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1 square feet. 




Cylinders, two H. P., 134 x '. 



3.— EIGHT-WHEEL, COMPOUND, FRENCH LOCOMOTIVE, FOR FAST EXPRESS SERVICE. 

i'2 inches; two L. P., 21 '6 x 252 inches. Drivers, 8314 inches. Heating surface, 1,900 square feet. Steam pressure, 215 pounds. Weight, engine, 56'5 tons; tender, 45 tons. 



gines, steam engines, or turbines, and for any other 
purposes, the small amount of space required, the 
small amount of power needed, and the neat ap- 
pearance of the magnetic clutch, will readily commend 
its use to engineers. 



Fences are easily grown in Cuba from pinon twigs, 
which are planted in rows a few inches apart. 



50 to 60 miles an hour. Of these forty-fi ve trains, ten are 
timed to run at speeds of over 54 miles an hour. The 
present article will be devoted to a description of the 
four-sylinder, compound engines, which have been de- 
signed especially for this remarkable service. It is cer- 
tainly difficult to find in the annals of railroading a 
parallel instance wherein a railroad company has 
made such a surprising advance in the number and 



ward pair of drivers. The two pairs of drivers, 
which are 83J^ inches in diameter, are connected by 
the usual coupling rods, the arrangement being similar 
to that of the ordinary high-pressure locomotive of the 
Atlantic type in this country. The boiler carries a 
steam pressure of 215 pounds to the square inch. It is 
provided with Serve tubes, the heating surface Of 
which amounts to 1,768 square feet, which with about 
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132 square feet in the firebox, making a total heating 
surface of 1,900 square feet. The weight of the engine 
loaded is 56'5 tons, and of the tender 45 tons, making a 
total loaded weight of engine and tender 101 - 5 tons. 

The extreme length of the tender is one of the most 
striking features of these fine engines, the unusual size 
being evident even to American eyes, which are accus- 
tomed to tenders of liberal proportions. It is made of 
large dimensions to enable the trains to make long dis- 
tance runs independently of the coal chute and the 
water tank. The capacity of the tender is 4,000 gal- 
lons of water and 5}£ tons of coal. 

Of the forty-five runs made by these trains, the 
fastest is that from Paris to Amiens, a distance of 81% 
miles, which is run in 1 hour and 21 minutes, at the 
rate of 605 miles per hour. The loads behind the 
tender vary from 150 to as high as 230 tons. In a re- 
cent trip from Paris to Amiens, when the load was 230 
tons, a speed of 41 miles an hour was reached on an 
upgrade of 1 in 125, while a 4-mile stretch upgrade of 
1 in 135 was climbed at a minimum speed of 50 miles 
an hour. The last 28 miles of the journey into Amiens 
was run under reduced steam in order to avoid a 
premature arrival, the train, as it was, reaching 
Amiens 2 minutes ahead of schedule time. Other re- 
markable timings are that of the express from Paris to 
St. Quentin, 95% miles, at the rate of 57'4 miles an 
hour; Amiens to Calais Pier, 104 miies. at the rate of 
57'2 miles an hour ; Longeau to Paris, 79 miles, at the 
rate of 564 miles an hour; and Amiens to Longeau, 
31J^ miles, at the rate of 56'2 miles an hour. During a 
trip from Paris to Calais in stormy weather, when one 
of these engines was drawing a load of 19 coaches, 
weighing 280 tons, a rate of from 61 to 63 miles per 
hour, we are told, was maintained on the level in a 
heavy side wind ; while on an upgrade of 1 in 125, the 
speed never fell below 41 miles an hour, and 75 miles 
an hour was recorded on a light down-grade, 
a Perhaps the most remarkable feature of the work 
done by these compound expresses is the capacity to 
take a fairly heavy load up a grade with a constant 
acceleration. Reliable testimony as to the perform- 
ance of the express trains is given by M. Rous-Marten, 
who has spent much of his time upon the footplates of 
express engines in Europe. On one occasion when he 
was present, the load being 128 tons, two miles from 
the start the speed rose to 60 miles an hour; at three 
miles it was 70 miles an hour, and at 4 miles from the 
start the train was running at 71 "3 miles per hour. At 
this point it commenced to climb a 2V£-mile grade of 1 in 
200 on which the speed averaged for the whole distance 
67 miles an hour. The speed was 68 miles an hour and 
was' still rising when the summit was reached. The de- 
scent to Creil was made at the maximum speed per- 
mitted by law, namely, 775 miles an hour, and along 
the succeeding 50 miles of the road the average speed 
was 75 miles an hour. In a subsequent ascent of 10 
miles, grade 1 in 133, the speed at starting, after a slow- 
down due to signals, was 40 miles an hour, and from that 
the acceleration was constant for the whole 10 miles, 
reaching 70 miles an hour at the summit, when it was 
still on the increase. Mr. Marten states that this up- 
hill performance is without parallel in his experience. 
The run from Paris to St. Quentin, 95% miles, was made 
at the average speed of 67 4 miles an hour. 

Our illustration No. 2 represents another type of en- 
gine which follows in some respects American practice. 
It was built from the design of M. de Glehn for the 
same railroad, and was intended primarily to run 
local trains, where quick starting and stopping is de- 
sirable, and also for hauling fast freight trains. Oc- 
casionally, however, these engines are used for the 
fast expresses, and they are used regularly on the 
heavier expresses, especially where the trains have to 
be taken over heavy grades. These engines have six 
wheels coupled, the outside, high-pressure cylinders 
being connected to the middle pair of drivers, and 
the inside, low-pressure cylinders to the. forward pair. 
The high-pressure cylinders are 13'8 inches in diam- 
eter and the low-pressure cylinders are 21 "6 inches in 
diameter, the piston stroke in each case being 25*2 
inches. The driving wheels are 5 feet 8% inches in diam- 
eter. The boilers are particularly large for European 
engines, having a total of 1,950 square feet of heating 
surface, with 24 - 3 square feet of grate area, the boiler 
pressure being 215 pounds to the square inch. The 
weight of the engines loaded is 65'9 tons, and the 
weight of the tenders is 45 tons, the total weight of 
the engines being 110 - 6. The performance of the six- 
coupled engine is fully equal to that of the four-coupled 
type and indeed, if anything, it is superior. In a run 
from Paris to Lille a train made up of twenty-four 
coaches, and weighing altogether 382 tons, the locomo- 
tive put the following remarkable records to its credit. 
After starting 4 minutes and 14 seconds late, a speed of 
53 miles an hour was obtained at the end of the third 
mile; 8 miles out from Paris the train, after being 
stopped by a signal at the. foot of an up-grade of 1 in 
200, attained a speed of 40J^ miles an hour in the first 
two miles, the speed increasing steadily to 47 miles an 
hour, which was maintained to the top of the grade. 
On the down-grade the speed rose to 68% miles 
per hour. Later, on 14 miles of an up-grade of 1 
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in 250, the load of 380 tons was hauled at a speed 
of from 48 to 51 miles an hour. The time of the whole 
run was 94 minutes and 34 seconds, the net time 
being 88 minutes and 40 seconds, and the average speed 
of 533 miles per hour for a distance of .78% miles. 
These performances, especially on the grades, are ex- 
ceptionally creditable and speak volumes for the steam- 
ing qualities of these fine engines. 

Our illustration. Fig. 1, will have special interest for 
our readers, for the reason that it represents the first 
American-built locomotive to be used on a French 
road. It has lately been built by the Baldwin Loco- 
motive Works for the French state railways. In all 
its essential particulars it is of distinctively American 
type. Like the French engines we have above de- 
scribed, it is a four-cylinder compound, the system in 
this case being the well-known Vauclain type, in 
which the high-pressure cylinders are placed above the 
low-pressure, and connect to a common cross-head, the 
connecting-rod being coupled to the forward pair of 
driving wheels. The high-pressure cylinders are 13 
inches, the low-pressure 22 inches in diameter, the 
diameter of the stroke being 26 inches. The valves 
are of the balanced piston type ; the boiler is 58 inches 
in diameter and carries a working pressure of 215 
pounds. The firebox, following the French custom, 
is of copper ; there are 282 2-inch tubes, 12 feet 1 inch 
in length. The heating surface is divided as follows : 
Firebox, 128 square feet ; tubes, 1,764 square feet ; mak- 
ing a total of 1,892 square feet. The grate area is 25% 
square feet. The driving wheels are 84% inches in 
diameter, and the truck wheels 36 inches. The weight 
on the drivers is 34'9 tons, and the truck 24 - l tons, 
making a total weight for the engine of 59 tons. The 
tender is to be furnished by the company. 

The chief points of difference between this engine and 
one built for an American road, it will be noticed, lie 
in the absence of the pilot and bell, and in the fact 
that the firebox is shorter, bringing the driving wheels 
closer together than would be customary in an Ameri- 
can engine. It is to be regretted that this first loco- 
motive built in America for a French road is not to be 
put in service on the Northern Railway of France, for 
it would then be possible to make some comparison of 
results between it and the celebrated compound loco- 
motives of M. de Glehn. 
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New Practice In the Copyright of Photographs. 

The following interesting article on the copyright of 
photographs, and the great hardship often inflicted 
through the severe penalty provided by the present 
law irrespective of the merits of the case, is republished 
from a recent issue of The New York Sun. 

It has been a notorious fact for a long time that 
many photographic establishments have made a reg- 
ular practice of levying a species of blackmail upon 
publishers, who have, unwittingly perhaps, published 
a copyrighted photograph without permission. It is 
not necessary that any damages should be proved, it 
being sufficient to establish the fact of the infringe- 
ment. The penalty in many cases would amount to 
many thousands of dollars, while the photograph had, 
perhaps, no value whatever. The article says : 

The law of copyright in its application to photo- 
graphs is being interpreted through recent decisions 
of the Federal courts nearer to the evident intent with 
which it was enacted. The purpose of the law in 
declaring a property right in photographs was to 
enable a person photographed to retain control over 
his or her printed likeness and to prevent unauthorized 
use of it in publications or otherwise. The law had 
been turned so far from its original purpose that 
people rarely heard of a person photographed seeking 
its protection for his or her own sake, while attempts 
by photographers to mulct publishers who had used 
copyright photographs, often unwittingly, have been 
so frequent as almost to bring the law to scandal. 
The law's mandatory provision that for the infringe- 
ment of the copyright $1 should be paid to the holder 
of the right for each reproduction of the photograph 
made it possible in the case of publications of large 
circulation for a litigious holder of a copyright to 
descend upon publishers with ruinous claims. 

This was so well understood that many more cases 
of infringement were settled out of court than came to 
trial, so as to avoid the expense and annoyance of 
litigation and sometimes the high damages which the 
letter of the law ordered. In the case of a newspaper 
these damages would be punitive beyond the intent 
of the law makers. It has been testified to in court in 
this city that many of these outside settlements have 
been made. If a man or woman photographed had 
been injured, little objection would have been heard, 
but usually the effort was by a photographer to collect 
alleged damage to his business. In England, as in 
this country, litigation increased rapidly after the ex- 
tension of the copyright law to cover photographs was 
made. 

The work of reducing the exorbitant damages pos- 
sible in collection for infringement of the law in re- 
gard to photographs was begun last month. The 
Supreme Court, in the case of Bolles against Outing, 
declared that the penalty specified in the statute could 



only be recovered " for each copy of the infringement 
which at the time of the announcement of the action 
was found by the photographer to be in the possession 
of the magazine and available for seizure, and that no 
penalties can be collected for such copies as had been 
previously distributed and sold." 

This disposed of the opportunities to mulct publish- 
ers in $1 for each copy of a photograph used, which in 
the case of some publications would mean a handsome 
fortune for the plaintiff and ruin for the publisher, 
even if he had done no real damage and though the 
person photographed was neither injured nor offended. 
On December 14 another decision in a Federal court 
defined further the line of demarkation between in- 
juries and privileges which the law intended to confer 
and the damages which photographers, who might 
under certain circumstances share in the law's bene- 
fits, have sought to show and in one way and another 
to recover penalties for. Suit was brought in Denver, 
in the United States Circuit Court, by the Detroit 
Photograph Company, of Detroit, to restrain Frank S. 
Thayer, bookseller, of Denver, from selling copies of 
a colored photograph of "The Palisades and Alpine 
Pass," made by W. H. Jackson in a publication sold 
by Mr. Thayer entitled " Colorado in Color and Song." 
The point was raised whether a man could claim a 
copyright in a photograph of natural scenery, even if 
he colored it himself. Judge Hallett ruled that "a 
photograph of natural scenery is not the subject of 
copyright, because it is not an original conception of 
the artist. It is merely a skillful manipulation of the 
camera. Further, it is not shown that there was any 
originality about the coloring of the photograph in 
question, and it was shown in the defense that the re- 
sult achieved was old and in common practice." 

Recently the question of the application of the 
Copyright law to photographs came up in the United 
States Circuit Court for this district before Judge 
Wallace and a jury. The Copyright League's counsel, 
Lewenson, Kohler & Schuttman, instituted a suit for 
$5,000 damages against Zucker, Levett & Loeb, who 
make a household preparation that has been advertised 
by a poster in which appears a woman's figure. It 
was contended that the figure was reproduced from a 
photograph of a chorus girl in a Broadway theater 
which had been made and copyrighted by Jacob 
Schloss. Schloss testified that he had made the photo- 
graph, that he had instructed the young woman how 
to pose to make the picture artistic and that he had 
then copyrighted the photograph. He brought one 
of the photographs to court. 

The defense, represented by Simpson & Werner, 
said that an advertising poster design had been or- 
dered by them from Gibbs & Williams, lithograph- 
ers ; that they had supposed the design original, and 
that they had ordered several thousand posters for use 
in cars. So soon as some of these had been put in the 
street cars a clerk of the prosecuting law firm, with a 
summons and a complaint, and accompanied by a 
United States marshal, called on the defendants, who 
were advised, one of them said, to settle the claim 
made for violation of the Copyright law. This sugges- 
tion the defendants decided not to comply with, not 
believing that they had violated the law, and holding 
that if it had been violated, the publishers of the 
posters, the lithographers, were the ones who had in- 
fringed the copyright. Their counsel contended that 
the photograph in question was not artistic and was 
not a proper subject for copyright. This issue Judge 
Wallace gave to the jury to determine as a matter of 
fact. The jury decided for the defendants. If the 
precedent set by this case stands, it mayibe found that 
the copyright on photographs of stage and platform 
celebrities is without value. 

The United States marshal found 5,000 of the posters 
which it was alleged infringed the Schloss copyright 
in the possession of the defendants, and under the 
mandatory provision of the Copyright law this would 
have enabled the recovery of $5,000. Schloss testified 
on cross-examination that he had taken out copyright 
on many photographs of actresses, and that a number 
of suits for infringement had been instituted by him, 
most of which had been settled out of court. 

Most of such claims in this country have rested, it is 
said, on a decision in a suit brought some years ago 
by the late Napoleon Sarony concerning a photograph 
of a British aesthete whose name attracts little atten- 
tion now. The decision governing in England since 
copyright extended to photographs was given in 1888 
in the case of Pollard against the Photograph Com- 
pany. A few years ago The London Times published 
letters which showed the great number of claims 
made in that country after the enactment of the law 
creating a copyright in photographs. The recent de- 
cisions in this country would seem to indicate a di- 
minution of such claims here in the future. 

« i ■ i » 

There is a vigorous protest being made against the 
new sewage farms near Paris. All of the local wells 
are infected, and there is an epidemic of intestinal 
troubles. The sewage seems to escape between fissures 
in the soil into subterranean sources of supply to the 
wells. 
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Science Notes. 

The earthquake in the province of Tiflis has been 
very severe. Many villages have been destroyed, and 
the bodies of 800 villagers were found. 

The Chief Commissioner for the Paris Exposition of 
1900, M. Picard, is sanguine about the completion of 
the buildings at an early date. Many of the buildings 
are now ready for occupancy. 

Prof. Kreutz, of|Kiel Observatory, has telegraphed to 
the Harvard College Observatory that a comet was 
discovered by Giacobini, at Nice, January 81, in 
right ascension, 2 hours, 57 minutes, 44 seconds and 
declination — 70° 55'. 

The Egyptain government has appointed an Eng- 
lishman as inspector of antiquities ; Mr. Howard 
Carter was selected. He has been for many years 
identified with the Egyptian Exploration Fund. He 
will make an archaeological survey of the Soudan. 

We have been favored by a correspondent in Ger- 
many with a post card on which is printed a;red straw- 
berry. When the strawberry is exposed. to heat, the 
color of the fruit blanches and disappears. It can be 
brought back to its original red color by blowing the 
moist breath upon it. 

The annual exhibition and reception of the New 
York Academy of Sciences will behekVat the American 
Museum of Natural History on the evenings of April 
25 and 26. Specimens, apparatus, and collections illus- 
trating the advances in science and researches during 
the year will be shown. 

One of the most interesting features of the Paris 
Exposition will be the restoration of Pompeii. Not the 
familiar ruins, but the living city will be represented, 
and arrangements are being made to have the finest 
spectacular performance in the world, and the work is 
making remarkable progress. 

According to A. Gautier, arsenic is constantly pres- 
ent in the thyroid gland, apparently like phosphorus 
and iodine, combined in the nucleins. Arsenic is also 
found in minute quantities in the spleen and in the 
skin, but no other organ gives even the faintest trace. 
This precise limitation of its occurrence has important 
toxicological significance. 

The Secretary of the Interior has decided that the 
models in the United States Patent Office cannot be 
removed for the purpose of displaying them at the 
Paris Exposition. Commissioner Peck was desirous 
that an exhibit should be made, but it was decided 
that the models were records of the office and could 
not be removed under the law. 

The pilot chart of the North Atlantic Ocean issued 
by the Hydrographic Office at Washington, for Janu- 
ary, contains a chart showing the average track of 
121 storms over the North Atlantic during the ten-year 
period 1889-98. The chart shows that the region of 
maximum storm frequency for that month lies to the 
north of the steamship routes in a belt extending 
northeast from Nova Scotia and Newfoundland across 
the Atlantic, says Nature. Some of these storms are 
the most severe, the largest in area, and the longest 
in duration, and may be traced clear across the ocean, 
while others disappear to the northward. The storms 
are divided into nine classes according to the regions 
in which they first appeared. 

In Nature P. Q. Keegan describes a series of experi- 
ments with the object of deciding between the view of 
Berzelius that the original color of anthocyan is red 
and that of Wiesner that it is blue. His conclusion is, 
on the whole, favorable to the former hypothesis ; but 
he believes that there are different stages in the de- 
velopment of the floral pigment. In the lower stages 
the natural color is red, whatever the chromogen may 
be ; while in the higher stages the natural color of 
anthocyan is blue ; or rather, at least with some 
chromogens, it becomes capable of forming blue com- 
pounds with alkalies and certain metallic acids. There 
also exist chromogens which, except under very ex- 
ceptional conditions, are incapable of producing a blue 
pigment. These, in all stages, naturally develop into 
a red, the brilliancy of which unquestionably attests 
its real, original and proper character. 

We have been favored by Mr. Duane Doty, Civil 
Engineer of the Pullman Company, with the annual 
statement relating to the operatives and wage earners 
at Pullman, 111. A canvass of them shows that there 
are 7,152 persons employed in the various industries 
which are carried on at that place. 6,858 being males, 
and 294 females. Of the total 7,152, 1,544 are reported 
as renting homes in Pullman, 1,698 as boarding in Pull- 
man, and 8,242 in all reside in Pullman. Nine hundred 
and fourteen own their homes, 1,599 own homes outside 
of Pullman, and 1,397 board outside of Pullman, or 3,910 
neither reside nor board in Pullman. The average 
length of time these working people have been em- 
ployed at Pullman is a little more than 6)^ years. The 
nativity of these 7,152 workers shows that there are 
2,906 native-born Americans ; 1,489 Scandinavians ; 714 
British ; 817 Germans ; 205 Russians ; 146 from Belgium, 
France, Italy and Switzerland ; 616 from Holland, and 
259 from other countries. 
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Engineering Notes. 

Two mining experts have gone to Erythrea in order 
to investigate the nature and extent of the gold-bear- 
ing reefs. The Italian government is hoping that 
operations on a considerable scale will prove profita- 
ble. 

Some of the employes of the Pennsylvania who are 
past 70 years of age are unwilling to retire on a pension, 
says The Railroad Gazette, and one of these remon- 
strants is a baggageman on the New York and Chicago 
Limited who is 91 years old. 

The German railway authorities are considering a 
proposal to abolish return trip tickets, holiday excur- 
sions and all special rates, says The Railway Review, 
thinking by this means they will be enabled to re- 
duce the regular fares one third with no resulting loss. 

The Shelton Street Railway Company has settled 
the last of the claims for damages arising out of the 
terrible accident of August 6th, 1899, when 29 persons 
were killed and 12 injured. The terms of the settle- 
ments have not been made public, but are said to be 
considerable. 

In all probability a steel plant will be established at 
the United States Arsenal at Watertown, Mass. The 
necessity of such a plant has been apparent for some 
time. The force of men are at present at work turning 
out the guns for the protection of Natitasket, Rocky 
Point, Baltimore and Galveston. 

The total Russian petroleum production of the 
principal districts for the ten months amounted alto- 
gether to 7,882,447 tons compared with 8,355,310 tons 
for the corresponding period of 1898. Of this quan- 
tity, 6,646,972 tons were obtained by pumping and 
1,235,574 tons were received from spouters. 

It is a practice with ocean liners to save up their 
soiled linen, towels, etc., until port is reached, and pas- 
sengers are obliged to do the same thing. Now, how- 
ever, the steamship "New England" of the Dominion 
Line has been provided with a complete laundry for 
caring for the wash of the ship and that of the passen- 
gers as well. It is capable of handling 7,000 pieces of 
linen a day. 

The last rails were laid on the Trans-Baikal section 
of the Siberian Railway on December 28, thus com- 
pleting that part of the enterprise and establishing a 
communication between western Europe and St. 
Petersburg and the eastern limits of the Russian em- 
pire on the Pacific coast. The length of this section 
is 693 miles, says The Engineering and Mining Journal. 
The trains are transported across Lake Baikal on an 
ice-breaking ferry boat. The rail line is under con- 
struction from Sretensk, through Manchuria to Port 
Arthur. 

The United States Bureau of Labor has been inves- 
tigating the effect of displacement of hand labor by 
machinery in the iron and steel trade. It was found 
that in 1857 a rifle barrel took 98 hours to make by 
hand. It is now made in 3 hours and 40 minutes. 
Half-inch bolts 6 inches long with nuts were made by 
hand at the rate of 500 in 43 hours, while by machinery 
the same product is turned out with only 8 hours labor. 
In 1835, 100 feet of 4-inch lap-welded pipe required over 
84 hours of labor, while in 1895 the same product was 
turned out in 5 hours. 

Consul Graham, of Winnipeg, under date of Decem- 
ber 23, 1899, writes : The Dominion Government has 
undertaken the improvement of St. Andrews Rapids 
in the Red River of the North, to facilitate the naviga- 
tion of that river. These rapids obstruct the river 
about 18 miles from its outlet into Lake Winnipeg. 
They are about 8 miles in extent, and are the only 
serious obstruction to navigation between the interna- 
tional boundary and the lake. It is proposed to con- 
struct a system of dams and locks, with a lift of about 
18 feet. The estimated cost of the work is $700,000 to 
$800,000. An appropriation of $150,000 has been made 
and is now available. The necessary surveying has 
been done and plans and specifications are now being 
prepared. A call for tenders for the construction will 
soon be made, and it is expected to have the work 
under way in the early spring. I trust that.a number 
of American contractors will bid for the work. 

We have already referred to the buffet car enterprise 
at Chicago ; further particulars are now at hand. The 
cars will seat twenty persons, and the excess fare will 
be five cents. The crew consists of a conductor and 
porter, who will have charge of the small lunch count- 
er and urns. Under this system, says The Street Rail- 
way Journal, a man may take his friends and customers 
to luncheon and show them the city at the same time. 
It will be very advantageous for the theatergoer who 
lives far out, and would like a supper after the per- 
formance ends. He may not wish to stay downtown 
and wait for the cooking of a supper, specially as he 
and his party may miss the last car. In the buffet 
car he will not only be getting what he wishes, but 
will be tp.king his party home at the same time, and 
will probably save the cost of a carriage and other ex- 
penses. The cars will be conducted as well as any 
transcontinental dining car. 
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Automobile News. 

The Serpollet Company has constructed an artifi- 
cial hill of 19 per cent grade on their property, on 
which to test their automobile vehicles. 

The Berlin Electric Lighting Company is about to 
carry out some trials with automobile wagons for the 
conveyance of coal to their lighting stations, says The 
Motor Car Journal. 

The electric cab and carriage service in Chicago has 
proved very successful. Notwithstanding the unfavor- 
able conditions under which the company has labored 
as to stations, etc., the receipts have increased very 
largely. 

The electric ambulance for St. Vincent's Hospital, 
New York city, is now completed and it is a most 
handsome vehicle. It is steered by the front wheels, 
with two 2-horse power motors driving it. Solid rub- 
ber tires are used and a rawhide gearing to lessen the 
noise of the machinery. The interior is lighted by a 
10-candle power electric light. 

The Street Car Men's Union of Cleveland, Ohio, are 
now building a large automobile stage, which is to be 
put in operation shortly on the Broadway route in 
Cleveland in competition with the Consolidated Com- 
pany's cars, says The Street Railway Journal. The 
new carriage is 22)^ feet long and resembles a street 
car. It has a seating capacity for thirty persons and is 
equipped with a 30 horse power gasoline engine. 

It is said that fifty-five automobile wagons have 
been specially built in Paris for inland service in 
Africa, says The Western Electrician. They will be 
used in the Congo Free State to transport freight and 
passengers from the present terminus of a railroad at 
Badunbe to the upper and lower Niger. As the rail- 
road construction advances, the automobile routes will 
be shortened, and after the completion of the railroad 
the wagons will be transferred to the other side of the 
Niger, which will be connected by automobile routes 
with important places in the rich western Soudan. It 
is said that the new transport service will be much 
cheaper than human porterage. 

It is a curious fact that in France automobilists are 
obliged to make a declaration as to the quantity of 
hydrocarbon which they carry as fuel, at the gates of 
cities and towns, to the local customs officials of the 
"octroi," and The Motor Car Journal says that a 
service of motor omnibuses was about to be inaugu- ■ 
rated between Sedan and Bourillon, the latter town 
being situated in Belgium. Although two-thirds of the 
projected route is on French territory, the French 
customs authorities demanded duty on the liquid hy- 
drocarbon employed by the motor vehicles as fuel, and 
the promoters of the scheme preferred to abandon the 
scheme rather than comply with the extortionate 
order. 

The Tailor and Cutter, of England, has considered 
the correct attire for automobilists and suggests the 
following : A double-breasted reefer, cut moderately 
easy-fitting in the body and fastened up to the throat, 
the neck being finished with a Prussian collar, the 
ends of which are placed under the top button, thus 
keeping it in place. Pockets are inserted in the fore 
part vertically, thus enabling the wearer to use them 
with greater ease than would be the case with the 
ordinary breast pocket. The material should be of 
herring-bone cheviot of some dark color, in order that 
it will not readily show dust or oil stains. The sleeves 
are finished with a tab, which can be fastened so as to 
bring them quite close to the wrists. 



Juvenile Research. 

Prof. H. E. Armstrong, F.R.S., described, in an in- 
teresting address before a conference of science teach- 
ers held at the Imperial Institute, the methods he had 
employed with his own children at home to educate 
them in the way of discovering for themselves the 
answers to questions which were presented in their 
daily life. The address was illustrated by practical 
demonstrations by Prof. Armstrong's little daughter 
and two sons, and a series of lantern slides made it 
quite clear how the system described had been devel- 
oped. In reading a book by the late Henry Drum- 
mond, called "The Monkey that would not Kill," the 
children came across the statement that a stone weighs 
lighter in sea water than in air, and to satisfy them of 
the truth of the statement was the object of the piece 
of research which the children entered upon under the 
general supervision of their father. The steps in the 
inquiry were worked through again before a large 
audience, and the children themselves explained with 
remarkable intelligence what the object and result of 
these experiments were. Throughout the course of 
training, which was exemplified by the demonstration, 
each child kept a careful account of everything which 
was done, illustrating each step by means of sketches 
and recording every numerical result obtained. Prof. 
Armstrong maintained, says Nature, that the teaching 
of science to children was not commenced at an early 
enough date and that too little faith is shown by 
teachers in. the reasoning faculties of young children. 
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Models of the Navy Vessels. 

The model shop of the United States navy is a part 
of the Bureau of Construction and Repair, and is 
under the direction of Rear-Admiral Hichborn. It is 
in the northwest corner of the house sheltering the 
marine railway in the Washington navy yard. Here 
are made exact reproductions of our war vessels from 
keel to truck and from stem to stern, only the models 
are, of course, on a very small scale. The workmen 
use the scale of a quarter of an inch to the foot, and 
the regular blue prints are used. The builder first 
lays the keel piece, then carves out another blank to 
make a horizontal section of the hull and glues it firm- 
ly above the keel piece, and by successive layers, each 
carrying approximately the shape of the hull for a new 
section, wood is added until the entire model is com- 
pleted. The rough edges that remain after shaping 
and building up the hull are finished with knife, plane, 
and sandpaper before the paint is applied. Other 
model makers are engaged in making the tiny guns of 
different calibers, which are made of steel. The gun 
mounts are exact reduced copies of those actually in 
use on the war vessels. All the fittings are made with 
the utmost fidelity. The government possesses models 
of a large number of war vessels, says The New fork 
Times, from which we glean our facts, and the larger 
ones are quite expensive, the " New York '' and "Colum- 
bia" costing $7,000 and even the small ones cost $2,000, 
including the case. In all, something like $75,000 has 
been spent on models. It is considered, however, by 
the Navy Department that the money is well spent. 
The models are exhibited at various expositions which 
have been held throughout the country and have been 
seen by many thousands of visitors and doubtless many 
will never see the real warships. The completed models 
are to be seen ordinarily in the hall at the main en- 
trance to the Navy Department at Washington, and 
in the hall above, just outside the door to the recep- 
tion room of the Secretary of the Navy, and they are a 
never-failing source of interest to visitors. Several of 
them will be exhibited at the Paris Exposition. 

■ * i ■ i * 

AUTOQUADBICYCLE AT THE BICYCLE AND AUTO- 
MOBILE SHOW. 

Continuing our notice of the display of automobiles 
at the recent Bicycle and Automobile Exhibition at 
the Madison Square Garden, New York, we now pre- 
sent illustrations of the auto-quadricycle, afour-wheeled 
vehicle which is arranged to carry two persons, tandem 
fashion, one in front on an upholstered seat of the 
kind commonly used in a buggy, and the other on a 
saddle, of the bicycle type, in the rear. It will be 
noticed that this compact little machine marks a 
transition stage between the bicycle and the automo- 
bile, retaining many features of the 
one and embodying the essential 
features of the other. 

The framing of the auto-quadri- 
cycle is arranged in three fore and 
aft planes. The central frame, 
which carries the saddle, is of the 
standard diamond frame construc- 
tion, except so far as the rear stays 
and forks are spread and addition- 
al stays inserted to accommodate 
the necessities of a four-wheel ve- 
hicle. On either side of the center 
frame is a light frame built up of 
angle iron and steel brackets. The 
whole is well braced together and 
forms a light but very strong con- 
struction. The machine is carried 
upon four 26-inch wheels of the 
common bicycle type with 2J£-inch 
pneumatic tires. It is 7 feet 6 inches 
in length, 3 feet 6 inches in width. 
The motive power is supplied by a 
gasoline engine of the Otto type 
with a flange - cooled cylinder, 
which is mounted over the rear axle, 
and when running at economical 
speed develops \% horse power. 
The band brake on the rear axle is 
controlled by a lever at the handle 
bar of the ordinary bicycle type. 
The speed may be controlled from 
five to twenty-five miles per hour. 
When it is complete, all ready for 
service, this machine weighs only 350 pounds. It 
was built at the factory of the Canda Manufacturing 
Company, Carteret, N. J. 
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Old Fort Ancient. 



BT W. a. IRWIN. 



One of the many remarkable relics of prehistoric 
races to be found in the upper Ohio Valley is old Port 
Ancient, in Warren County, Ohio. Grass-grown cir- 
cumvallations, shaded by majestic trees moss-grown 
with age, and stray mounds containing broken pot- 
tery, fragments of bones, arrowheads, and buried altars 
where the sacrificial ashes still linger, mark the former 
home and final burying place of an unknown race. 

The old fort is located close to the banks of the Lil- 




BEAB VIEW OF QUADBICYCLE, SHOWING THE 
GASOLINE HOTOB. 

tie Miami and is surrounded by fully 5 miles of breast- 
work. This outer earthwork follows the irregular line 
of the hill, its greatest length north and south being 
about one mile, while its greatest breadth is probably 
half that distance. It is 10 to 20 feet in height and its 
thickness at the base is fully 75 feet. The outline is 
not unlike North and South America, and the fanciful 
theory that the mound builders designed to imitate 
the form of these continents has been advanced. 

At a point to the east, where there is no natural de- 
fense, there are parallel walls run out from the main 
embankment which extend nearly half a mile, the 
parallels being about 300 feet apart. At the eastern 
termini of these are two small mounds, which prob- 
ably served as watch towers. In the entire wall there 
are seventy openings, some of which have been made 
by the action of the water, while others, it is almost 




R. H. BlFFBN describes a fungus belonging to the 
Hypocreaeese found on germinating cocoanuts, which 
has the property of breaking up the oil contained in 
the endosperm. The reproductive bodies observed 
were megaconids, microconids, pyenidiospores, and 
peritheces ; but no ascospore could be discovered in 
the latter. The author attributes the property of 
splitting up oil to an enzyme, which can be obtained 
as a flocculent precipitate by the addition of an excess 
of absolute alcohol. — Annals of Botany, 1899, p. 363. 
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certain, were used for exit and entrance to the fort. 
Trees which are over 200 years old are now growing 
from the walls, and much of the earthwork is covered 
with trees and bushes which will protect it for ages to 
come. 

The fort is divided into three sections : the northern, 
which is called the New Port, from indications that it 
was built last ; the Middle Fort, which is narrow and 
had gateways and walls dividing in from the others, 
and is thought to have been designed as a citadel ; and 
to the south the Old Fort. Opening into it from the 
Middle Port is the Great Gateway, which is flanked on 
either side by a large mound. This central point is 
perhaps the most interesting of all. Bones, weapons, 
and other signs of human occupancy which have been 



found lying near the surface, indicate that a battle 
once raged at this point. In the Old Port is a part 
known as the cemetery, where many stone graves have 
been located. When the earth is removed, the stones 
are found in regular order on the top of the grave, 
making a complete covering, and beneath the stones 
the skeletons are found buried in the earth. Weapons 
and pottery are also found in the graves. 

The skeletons which have been exhumed in the 
fort, and nearer the surface, are supposed to be the re- 
mains of those who fell in battle ; while a large num- 
ber of human bones found on the west side of the hill 
under a pile of stones are supposed to be remains of 
enemies who were interred after the battle. The skulls 
that have been exhumed are of two classes, the long 
heads and the broad heads, which indicate either that 
two races have occupied the fort, or that its occupants 
were a mixed race. The arrow heads and spear heads 
are of several kinds of flint, red, white, black, and 
yellow. As flint is not found in the vicinity, the natives 
doubtless procured their supplies from other sections. 
A few pieces of quartz arrow heads as well as pieces of 
quartz have been picked up. Specimens of copper, 
hammered in the cold state, have here been discovered, 
as have perf&rated ceremonial slates. The pottery 
bears a resemblance to that found in the mound ruins 
of Western New York, rather than in those of Tennes- 
see. Some of it is decorated with curved lines, some 
with dots, while some bear the marks of wicker-work. 

There is but one natural spring within the walls of 
Fort Ancient, and there has been considerable specula- 
tion as to where the people obtained their water supply 
during times of siege. At several places there are in- 
dications that artificial reservoirs were constructed, 
and there are also traditions of a subterranean passage 
to the river. Within the inclosure there are many 
evidences of long occupation. Weapons of all shapes 
and sizes are found, and [the flint flakes, the chips of 
their weapon making, are innumerable. The circles 
of lodges are discernible as depressions, and half a cen 
tury ago these were more numerous. In the valley of 
the west are the remains of two villages, one above the 
other. Prom the older village at a depth of 5 feet the 
pottery obtained resembles that found in the fort ; 
while that of the upper village, at a depth of 2 feet, is 
of ruder manufacture. Numerous graves as well as 
the ashpits of these villages have been opened. Some 
of the skeletons are well preserved. Bones of animals 
and the antlers, of deer have been dug up, and shells 
of the mollusks which flourish in the river on whose 
banks the village stood are found in the graves and 
in ash heaps, showing that they were used as or- 
naments, and that their contents were appreciated as 
food. The natives valued the pearls that these mus- 
sels produced, and there is a theory 
that the great heaps of shells at the 
mouth of the river were cast there 
by pearl hunters. 

To the north and south part way 
down the Fort hill and on the hills 
opposite, are terraces 20 feet in 
width, whicli extend distances of 
several hundred feet. These, like 
the stone pavement which lies be- 
tween the parallel walls, are a puz- 
zle to antiquarians. They are the 
only specimens of pavement known 
to have been the work of the ab- 
origines, and two suggestions have 
been made as to their purpose ; 
one that it was used for games, the 
other that it was a place for sacri- 
fices. 

Thousands of relics have been al- 
ready carried away from the Old 
Fort and its vicinity, and many 
good specimens can still be easily 
obtained. The Smithsonian Insti- 
tution made a survey in 1892, and 
numerous relics were exhibited at 
the World's Pair. As early as 1820, 
the walls of the Fort had been 
opened ; but there yet remains 
much to be done in the way of a 
complete study and exploration of 
this great work of prehistoric man. 
The similarity of the weapons and 
of the mound indicates that one 
people inhabited the whole region. We may conclude 
that Port Ancient was a citadel erected by a union of 
forces as a retreat in times of danger. 

There are few Indian traditions which throw any 
light upon the history of these great pre-historic works. 
As to the age of the Fort, it has been asserted by some 
to be four thousand years old ; but the weight of 
opinion is that one thousand will cover its existence. 
Meanwhile the walls of old Fort Ancient, the graves 
of the moundbuilders, their tools, implements, wea- 
pons, relics of their spoils and the ashes of their fires, 
are mute as to the origin or destiny of the race. 



Aluminium tubing used in the sciences is made so 
fine that 1,000 feet of it weighs but a single pound. 
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THE NEW INLAND WATERWAY. 

BY J. A. STEWART. 

Few people are fully aware of the magnitude and 
far-reaching consequences of the colossal enterprise in 
which the city of Chicago has been engaged for the 
disposition of its sewage. By the new sanitary canal, 
now practically completed, and quietly opened on 
January 20, the inter-ocean metropolis will not only 
have a more effective sewerage plant but also a better 
drinking water supply. Furthermore, the far-seeing 
project involves the institution of a new inland water- 
way by which vessels of the twentieth century may 
sail from the Gulf of Mexico through the Mississippi to 
the Great Lakes. 

The accomplishment of this immense undertaking 
was rendered possible by the peculiar geography of 
the Great Lakes. Lakes Michigan and Huron are prac- 
tically on the same level, about 580 feet above the sea, 
while Lake Erie is only about eight feet lower. Lake 
Superior is an independent basin twenty feet higher. 
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rock it is 160 feet wide, and in the earth sections it 
slopes from 110 to 200 feet at the bottom to from 
200 to ,300 feet at the top — a channel sufficient to 
float the commerce of the vast empire of the West. The 
ultimate capacity of this channel is to be not less than 
10,000 cubic feet per second when the lake is at Chicago 
datum (the low water of 1847), which is 4'7 feet below 
the high water of 1838 as established at Milwaukee. 
The law permitted the channel to be developed 
through the earth sections on the basis of a capacity 
of 5,000 cubic feet per second, provided that the same 
is enlarged with the growth of population to the ulti- 
mate capacity of .10,000 cubic feet per second, which is 
sufficient in the view of the law to so dilute the sewage 
of 3,000,000 people as to maintain a sanitary condition 
throughout the channel and in the streams into which 
it is to discharge — the Desplaines and Illinois Rivers. 

The work in the Chicago River has involved, first, 
dredging from the lake to Roby Street to a uniform 
depth (except over tunnels) of twenty feet below the 
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Earth was first broken on " Shovel Day," September 
3, 1892, on the rock cut below Lemont. For 7 '8 miles 
out from Chicago, the channel was constructed with a 
present capacity of 300,000 cubic feet per minute, the 
future enlargement being simply a matter of dredging 
through comparatively easy material. The 21 miles in 
the Desplaines valley is through glacial drift of the 
most difficult character and through rock, and this 
part of the work was carried out on the ultimate basis 
of capacity. The standard dimensions adopted were 
for 14 - 9 miles through the rock cut 160 feet wide at 
bottom and 162 feet at top with a grade of one foot in 
20,000 feet, and in the earth and drift for a distance of 
13 - 15 miles, 202 feet at bottom and 290 feet at the water 
line when the channel is carrying 22 feet of water, with 
a declivity of one foot in 40,000 feet, excepting, how- 
ever, the 7'8 miles at the Chicago end previously men- 
tioned, which were constructed with a width of 92 feet 
less than the standard earth section. 

In order to accomplish the work, the upper Des- 




Cantilever Cranes and Hoisting and Conveying Cables at Work on Rock Cuts. 
THE CHICAGO DRAINAGE CANAL IN COURSE OF CONSTRUCTION. 



The basin of the lower three of the lakes is so deli- 
cately poised, that only four feet of rocks and two of 
gravel at Chicago prevents them from spilling over 
into the Mississippi valley at high water. The rock 
bottom of the Niagara where it leaves Lake Erie, ac- 
cording to Prof. Wright, is only thirty feet lower than 
the rock-shelf which forms the barrier west of Chicago. 
The canal will turn a portion of the water of the 
Great Lakes along an old glacial outlet into the Missis- 
sippi valley. Thus Chicago engineers are at great ex- 
penditure doing something for which Nature herself 
had to all appearance previously arranged. 

Under the general direction of the trustees, elected 
by popular suffrage, the work has been successfully 
prosecuted. The general plan of the great canal 
is to connect the south branch of the Chicago River 
with the Desplaines River at Lockport, 111., whence 
it will flow to the Mississippi, a total distance of 
34'05 miles. It is not a canal with locks to regulate 
the flow of water, but an open channel, which has 
greater cross section dimensions than any of the 
world's great shipways. Where it cuts through the 



flow line. Second, constructing between Monroe and 
Van Buren Streets a covered conduit or bypass through 
the lands of the Pennsylvania and Alton Railroad 
companies. This bypass has a section for flow of 
water fifty feet wide and "sixteen feet deep. Third, re- 
moving two center pier bridges, one at Taylor Street 
and the other the railroad bridge just south of it, and 
building in their places bascule bridges of the rolling 
lift type. At Canal Street a bascule bridge is substi- 
tuted for the " jack-knife " bridge. The river has been 
widened and redocked at various places. The result 
of these improvements is adequate provision for a flow 
of 300,000 cubic feet per minute. 

The distance from the mouth of the Chicago River 
to the junction of the main channel with the west fork 
of the south branch at Roby Street is 5 - 8 miles. The 
main channel begins at this point in the southwest 
quarter of the city and extends to the controlling 
works at Lockport, a distance of 2805 miles. Beyond 
these works the water is to be discharged into the Des- 
plaines River, down the declivity to and through the 
city of Joliet, a distance of 71 miles. 



plaines River, a stream of wide fluctuations and no re- 
liable fountain supply, was given a new course and 
practically [lifted out of its old bed, which was then 
used for the canal. This bit of engineering involved 
the construction of about thirteen miles of new river 
channel (the " river diversion " channel) and about 
nineteen miles of levee built to control the water of the 
Desplaines watershed. At the head of this river diver- 
sion it was necessary to provide a safety valve in the 
form of a spillway to allow surplus waters an outlet. 
This spillway is a concrete dam, 397 feet long, capped 
withoufstone, and its wings faced with stone masonry. 
No water flows over it until the volume passing the 
water gage above it reaches 300,000 cubic feet per min- 
ute. Its crest is 16'25 feet above Chicago datum. 

The southern end of the main drainage channel at 
Lockport is enlarged so as to form a " windage basin " 
in which large vessels may be turned around. Here 
also are located the controlling works of gates or 
movable dams, by which the flow of water from the 
main channel into the tail race, which is to deliver the 
outflow into t'he lower Desplaines River, can be regu- 
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lated. At the controlling works provision had been 
made to meet the fluctuations in Lake Michigan with- 
in a range of five feet above datum and eight feet be- 
low, or an extreme oscillation of 13 feet. The fall from 
datum at the controlling works to the level of the up- 
per basin is about 42 feet, in a distance of about four 
and one-third miles. 

Seven sluice gates of metal, with the necessary ma- 
sonry bulkheads and one beartrap dam, comprise the 
controlling works. The gates are the modified Stoney 
gate type, having a vertical play of 20 feet and open- 
ings of 30 feet each. The beartrap dain has an open- 
ing of 160 feet and an oscillation of 17 feet vertically. 
This dam is essentially two great metal leaves hinged 
together and working between masonry bulkheads. 
The downstream leaf is securely hinged to a very heavy 
foundation, and the upstream leaf is so placed as to 
present the barrier to the water. In operation, water 
is admitted through conduits controlled by valves be- 
neath the two leaves. To raise the crest of the dam, 
water is admitted from the upstream side and the dis- 
charge shut off until the desired height is obtained, 
and then the valves are adjusted so that the volume of 
water beneath the leaves shall be constant. To lower 
the crest, the water beneath the leaves is drawn off 
until the desired height is reached, when the valves are 
again arranged to maintain a constant volume of 
water. 

The lower Desplaines River below Lockport follows 
the trough of the valley down a steep declivity to the 
Illinois and Michigan Canal basin in Joliet. The 
work in this position consisted of straightening, widen- 
ing and deepening the river to give it a flovvage capac- 
ity of 1,500,000 cubic feet of water per minute. This 
involved, in the city of Joliet, the rebuilding of certain 
dams and locks and the removal of others in the canal ; 
the construction of a 
massive concrete wall 
to separate the canal 
from the river ; a great 
deal of costly excavation 
to admit of an extensive 
water power develop- 
ment which is the prop- 
erty of the State ; and 
the substitution for 
smaller bridges of new 
ones of modern steel 
and greater span and 
width. 

It- is a noteworthy 
fact that all the bridges 
on the main drainage 
channel are movable 
structures. There are 
six for public highways 
and seven railroad 
bridges. The bridges on 
the walled aud solid 
rock sections of the 
work are all " bobtail - 
ed," (or have arms ot 
unequal length) coun- 
terweighted structures, 

with first piers on the right bank, and long arms 
spanning the entire channel, thus avoiding any ob- 
struction to the flow from center and protection piers. 
These bridges are of the latest design, conforming to 
the heaviest modern specifications. 

The total amount of excavation presents an interest- 
ing feature. The grand total reaches 43,478,659 cubic 
yards for both the drainage channel and the river di- 
version. The whole volume of the earth and rock 
excavated, it is claimed, if deposited in Lake Michigan 
in forty feet of water, would make an island one mile 
square, with its surface twelve feet above waterline. 

For the method of work, various well-known devices 
were utilized, though no established precedent was fol- 
lowed. Some original methods were introduced by in- 
genious contractors. On certain earth sections, cars, 
especially constructed, were loaded by steam shovels 
and drawn up by steam hoists to a proper height where 
they ran on to a tipple and wereautomatically dumped. 
On other sections the contractors erected bridges span- 
ning the banks, their supporting piers being carried 
on trucks which traveled on tracks parallel with the 
channel. An inclined track ran down from the bridge 
into the cut, up which were drawn the cars by steam 
hoists, after being loaded by steam shovels, to be auto- 
matically dumped and then returned to the pit. Hy- 
draulic dredges were economically and effectively used 
on the old channel of the upper Desplaines, which was 
overlaid with muck to a considerable depth. The sides 
on the rock sections were cut down vertically by chan- 
nel machines, steam drills being used which were 
worked by compressed air from a central power station. 
The top lifts were removed by the use of carts and 
tram cars, supplied with traction by steam hoisting 
engines. The lower lifts were removed by cable-ways, 
high power derricks and cantilever conveyers, the last 
proving the most perfect device for the purpose of 
hoisting and disposing of material, although the cable- 
ways did excellent service. The cantilever conveyer 



$f tkntUit QmttitM. 

used was practically a bridge spanning the channel 
with cantilever arms projecting over the cut on each 
side. On this were mounted the necessary sprocket 
wheels and other machinery for carrying a series of steel 
pans which form the conveyer belt. The structure was 
640 feet from end to end, and jt was mounted on 
trucks traveling upon tracks parallel with the chan- 
nel. Its capacity was 500 cubic yards per hour. 

Financially, the realization of their sanitary device 
has involved a large expenditure for the people of 
Chicago. There has been expended to date on the 
construction $23,693,014.20, one million of which was 
for the river diversion, one-quarter of a million for the 
controlling works, and two and a half millions for 
bridges. In addition the right of way has cost over 
three millions ; administration, more than two millions; 
and maintenance nearly one hundred thousand, mak- 
ing a total outlay, inclusive of three and a half mil- 
lions for interest charges, of $33,525,691.20 to January 
1, 1900. 
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Sillcide and Bisulphide of Molybdenum. 

The preparation of silicide of molybdenum has been 
the subject of a number of experiments made by M. 
Vigoroux, who has given an account of his results to the 
Academie des Sciences. M. Moissan had already shown 
that the molybdenum produced in his electric furnace 
combined directly with silicon. The experimenter 
continues the study of this combination. To produce 
it he takes the product obtained by the calcination of 
molybdate of ammonium, which is a mass containing 
variable proportions of the two oxides, Mo 3 and 
Mo 2 ; this is mixed with crystallized silicon. Thus, 
to 100 grammes silicon are added 250 grammes of the 
oxides, and the whole is heated in a carbon crucible 
introduced into the electric furnace, which works at a 



of polysulphide and sulphomolybdate of potassium 
and bisulphide of molybdenum, is treated with water, 
which leaves undissolved the crystals of the bisul- 
phide; the experimenter has thus obtained as much 
as 80 grammes. If for the bioxide of molybdenum is 
substituted molybdate of. ammonia, the quantity ob- 
tained is less, but the sulphide is well crystallized, 
and specimens of one millimeter length, of hexagonal 
form, were found ; these are of a grayish-blue color, 
resembling that of natural molybdenite. The amorph- 
ous form of the sulphide has been obtained by Scheele 
by the action of sulphur upon molybdic anhydride at a 
high temperature. 

The experimenter has obtained a considerable quan- 
tity by the following process : With 50 grammes of 
crystallized molybdate of ammonium, finely powdered; 
are mixed 100 grammes sulphur, and the mixture, is 
well packed into an earthen crucible, which is covered, 
and placed in a larger crucible, the interval being 
filled with lampblack. A white heat is maintained for 
one hour in the gas furnace. The sulphide thus pro- 
duced contains still a small quantity of oxygen, as 
analysis shows. It is again nrixed with its weight of 
sulphur, and re-heated as before. The bisulphide is 
thus obtained in a pure state, and it appears as a gray 
powder, the whole of the molybdenum having been 
transformed. As to its chemical properties, it is not 
acted upon by sulphur in the form of solution in 
chloride of sulphur in a sealed tube, and phosphorus 
is equally without action upon it. The experimenter 
has tried to obtain a sub-sulphide by a gradual reduc- 
tion of the bisulphide by hydrogen, but finds that the 
reduction takes place with production of the metal, 
without passing by the sub-sulphide. It has been 
shown that natural molybdenite, which is a bisulphide 
nearly pure, loses its sulphur at the temperature of the 

electric arc, giving the 
metal. In studying this 
action upon the bisul- 
phide, the experimenter 
finds that a new pro- 
duct, the sesquisul- 
phide, is formed; this he 
intends to make the 
subject of a future com- 
munication. 




CONTROLLING WORKS AX LOCKPORT, ILLINOIS. 

current of 1.000 amperes and 50 volts. During the 
heating the molybdenum liberated combines with the 
silicon, the larger part of the slag is volatilized, and 
after codling there remains a mass which has a metal- 
lic appearance, its fracture indicating an abundance of 
crystals. These are separated by subjecting the mass 
to electrolytic action, it being used as the anode in a 
bath of dilute hydrochloric acid, the cathode being a 
plate of carbon. A weak current detaches the crystals, 
which fall to the bottom of the vessel. After treating 
alternately with aqua regia and potassium hydrate, 
the crystals are subjected to the action of hydrofluoric 
acid, then washed and dried. These crystals contain 
the silicides of molybdenum, iron and carbon. By 
means of tungstate of cadmium the silicide of carbon 
is removed, but it was not until after many trials that 
a product was obtained which was free from iron. The 
silicide of molybdenum thus obtained corresponds to 
the formula Si 3 Moi. Its properties are analogous to 
those of the silicide of tungsten previously obtained 
by the same experimenter. Thus, in chlorine gas it 
burns with incandescence near 300° C, forming tetra- 
chloride of silicon and a black perchloride of molyb- 
denum, which is deposited upon the glass. 

Another preparation of molybdenum has been 
studied by M. Marcel Guichard, the bisulphide, which 
has not been previously obtained in any considerable 
quantity. After numerous experiments, two forms of 
the bisulphide were obtained, the crystalline and the 
amorphous. As to the crystalline form, Dr. Schelten, 
in 1889, obtained small quantities of microscopic crys- 
tals by melting carbonate of potassium with sulphur, 
and adding by degrees molybdic anhydride. Starting 
from this synthesis, the following process was em- 
ployed : A mixture is made of 150 grammes carbonate 
of potassium, 310 grammes sulphur, and 200 grammes 
bioxide of molybdenum. This mixture is heated for 
half an hour to the maximum temperature of a Per- 
rot gas furnace. After cooling, the mass, consisting 



Experiments of M. 
Becquerel. 

M. E. Becquerel has 
presented at the last 
meeting of the Academie 
des Sciences an ac- 
count of a new series of 
experiments which he 
has made upon the ac- 
tion of radio-active mat- 
ter in a magnetic field. 
In the experiments pre- 
viously described, the 
active matter contain. 
ed a large proportion of 
the newly discovered 
element radium; in 
continuing his experiments with matter containing 
the other new element, polonium, discovered by 
M. and Madame Curie, which possesses properties 
analogous to the former,- he finds that the action 
is entirely different ; the radiations from this body, 
while showing in other respects nearly the same 
activity as those of radium, are not appreciably affected 
by the magnetic field. M. Becquerel shows this con- 
clusively in the following experiment. The prepara- 
tion of polonium is placed between the poles of an elec- 
tro-magnet whose intensity equals 4,000, then 10,000 
c. g. s. units ; above this, at distances varying from 2 
to 10 millimeters, a photographic plate was disposed 
horizontally. This plate was not enveloped in black 
paper, as in the case of radium, as the rays from this 
body are absorbed to a considerable degree ; the opera- 
tion was therefore carried out in the dark. Under 
these conditions, after some minutes' exposure au im- 
pression is obtained upon the plate which is symmetri- 
cal with relation to the radiant source, and this im- 
pression is the same, whether the magnet is excited or 
not. If the preparation of radium is then substituted 
under the same conditions, an impression is obtained 
upon the plate which, under the influence of the mag- 
netic field, is thrown over to one side as in the previous 
experiments. It thus appears that the radiations 
emitted by polonium are not influenced in the same 
manner as those of radium. It has been observed also 
that these rays are very unequally absorbed by differ- 
ent substances. To these observations should be add- 
ed those made by M. and Mine. Curie upon the com- 
pounds of uranium, which are found to be unaffected 
by the magnetic field. 



At a recent congress of Russian railway officials, it 
was decided, says The Railway Review, that there 
should be erected at various places hospital stations and 
baths, and that in some regions bathing cars should 
be run, as is now done along the Siberian Railway. 
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CURIOSITIES OF ICHTHYOLOGY. 

BY CHARLES MINOR BLACKFORD, JR., M.D. 

The study of ichthyology. is attended with greater 
practical difficulties than is that of any other branch of 
natural history, and on account of this it is far behind 
its sister sciences in the degree of completeness to which 
it has attained. Land animals may be tracked to their 
most secret lairs, patient research will reveal the most 
cunningly hidden nests, but it is impossible to pass 
beneath the waves to watch the habits of "all that 
dwell therein." "The way of a fish in the sea" is 
almost as much a mystery now as in the days of Solo- 
mon, and what is known but shows the extent of the 
unknown. 

Suppose that a visitor from some other planet were 
to come on an exploring expedition to our earth, 
but that his vessel could come no nearer than sev- 
eral miles, while our atmosphere was opaque to his 
vision and unfitted for his respiration. Under such 
circumstances his position would be not unlike our 
own in regard to the sea, and it may be perceived that 
in either case the knowledge to be gained must be 
scant and fragmentary. The astral explorer might 
capture a few of the lowest animals in his nets and 
dredges; he would probably obtain some worms, but 
he would be unlikely to take a bird, quadruped, man 
or any other thing that has the power of locomotion. 
For the same reasons the investigation of the sea has 
been slow and unsatisfactory, and but little has been 
made out of even the commonest fishes. Many species 
and some genera are known by single specimens, and 
in several instances these have been found by what ap- 
pears to be the purest chance. 

Quite a number of rare specimens have been obtained 
from the stomachs of other aquatic animals. The 
greater number of fishes are carnivorous and most of 
them are voracious feeders, greedily swallowing any- 
thing of a suitable size that presents itself. A shark's 
stomach sometimes contains a remarkable assortment 
of objects, and sometimes rarities are discovered, for 
sharks are more intent on the quantity than the quality 
of their food. There is a genus of fish called the Tarle- 
tonbeanea, in honor of Dr. Tarleton H. Bean, a dis- 
tinguished ichthyologist, but of it only three specimens 
are known to exist. Of these, one was taken from the 
stomach of an Albacon off the coast of California, one 
came from a Sebastodes miniatus, and the third was 
blown on board of a boat during a storm. 

A still stranger example is that of the " seal fish." In 
making some investigations into the life of the fur seal 
a few years ago, it was necessary to determine the char- 
acter of the food on which it subsists. To do this, the 
stomachs of numbers of seals were opened 
and their contents examined, and in them 
the remains of a new kind of fish was 
found to be very common. Nothing but 
the bones (Fig. 1) have been found, but 
these in such numbers as to show that 
there must be vast quantities of these 
little fish, although up to the present 
time no one has seen a single one in life. 

The existence of a small fish in the sea 
is beset with dangers. From the time 
the eggs are deposited until the moment 
of its death, it is surrounded by enemies 
seeking to devour it, and it is forced to 
find some shelter or die. One little fel- 
low takes refuge under the " Portuguese 
man-of-war." and swims in safety between 
the poison curtains, knowing well that 
the most ravenous foe will not molest this 
formidable sea nettle. At times, it is 
said, he pays for his shelter with his life, 
but such cases are probably rare. The 
large medusae, or jelly fishes, found in 
tropical waters, often cover a shoal of 
small fry that live in peace amid the 
poisonous tenacles that keep enemies 
aloof. In case the medusa seizes an occa- 
sional victim, it is but just, for every good 
citizen should be willing to suffer for the 
power that protects him, and the defenseless fishes 
stand in relation to the medusa as did feudal retainers 
to the lord whose name and fame gave safety. 

Living near a protector is a far different matter from 
living inside of one, but several fishes are known that 
take up their abode in the interior of some larger 
animal. The holothurians or sea-cucumbers have 
long been known to shelter a small fish, to which 
Cuvier gave the name of Fierasfer. This fish seems to 
live in rather deep water, for holothurians found close 
inshore are free from it, while it is very common in 
those from certain depths. When free the fierasfer 
swims with its head downward and its tail curved 
toward its back. It is a feeble swimmer, and is speedily 
drowned when put into a tank with other fishes, for it 
can neither escape, fight nor hide, except in its own 
peculiar lodging-place. When it sees a holothurian, it 
seems to get excited. It comes up to the opening by 
which the holothurian sucks in and expels the water 
necessary for its existence and gradually backs in, tak- 
ing advantage of the suction and bracing itself against 
the outward flow, until it is entirely inclosed. Prof. 
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Emory, who studied the fierasfer in Naples, says that 
it often protrudes its head in search of food, and does 
not live on its host or the food taken in by the holo- 
thurian. It is not a parasite, bat a lodger. Several 
such tenants occupy the same host together, and may 
inflict fatal injuries, but this is accidental and prob- 
ably rare. 

The sea is the great home of aquatic life, but the 
fresh waters well repay research. The " lung fishes," 
that can breathe atmospheric air, and thus avoid pol- 
luted waters, or the mud fishes, that are captured by 
digging them up, are interesting variations from the 
general rule, but the subterranean species are most 
wonderful. The blind fishes found in our great lime- 
stone caverns and those from the ditches of the rice- 
fields are familiar, but the secrets of " the waters under 
the earth " are not yet made plain. A few years since, 
a station was established by the United States Fish 
Commission at San Marcos, Texas. An artesian well 
was bored, and a flow of 1,200 gallons of water per 




Fig, 1— BCWE3 OF A "SEAL FISH." 

{Theiobromws callorhini.) 
Drawn by L. A. Lucas, from specimens fouod in stomacb of fur seal.* 
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white skin. The four legs are in two pairs, the an- 
terior ones having four fingers or toes- and the pos- 
terior ones having five. It terminates in a flattened, 
eel- like tail. 

Space forbids a consideration of the many questions 
suggested by the Typhlomolge. It may be a link to 
by-gone ages that became engulfed in some great con- 
vulsion, and, though able to exist in its unfavorable 
environment, was unable to evolve into the modern 
type. The source and nature of its food, as well as 
that of the shrimps, is an interesting problem, but 
its ability to stand variations of pressure is wonderful. 
A spouting well 1S8 feet deep indicates a pressure of 
six atmospheres, ignoring friction, yet these beings can 
live at the surface. Two of them were shipped from 
San Marcos to Washington in an ordinary preserving 
jar, and not only survived the journey but lived for 
two months or more, seemingly unaffected by light or 
the diminished pressure. No discovery of recent years 
is of greater interest to biologists or geologists than that 
of these little beings, unlike anything else on earth. 

Ichthyology and its allied sciences are being studied 
now as never before. The economic value of the 
fisheries has made them of national importance, and 
the resources of governments are being used to pro- 
mote the study of the water and its inhabitants. 
Chief among the agencies of research stands the 
United States Fish Commission, an organization un- 
like any other in the world. Originally established to 
inquire into the condition and needs of the fisheries, 
its scope has been steadily enlarged as its utility and 
activity were recognized, and its records are now a 
splendid monument of American science. The inves- 
tigations of the "Albatross'' take high rank even when 
compared with the epoch-making "Challenger," and 
in every department it is worthy the praise so freely 
given it abroad. 
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From a series of experiments made on different 
plants, E. C. Teodoresco finds that if a plant is grown 
so that the lower leafy part of the stem is exposed to 
light, while the terminal bud is in the dark, the results, 
as regards the development of the vegetative parts, 
are intermediate between plants grown completely in 
the light and those grown completely in the dark. In 
a plant thus partially illuminated, the development 
of the conducting tissue and the lignification of the 
walls of the mechanical tissue approach more nearly 
to those in a plant grown entirely in the dark. In a 
plant entirely deprived of light, starch is altogether 
wanting in the tissues of the stem ; while in one parti- 
ally illuminated it is present, though in smaller quanti- 
ties than in a plant grown entirely in the 
light. The carbohydrates elaborated in 
the leaves exposed to light may accumu- 
late in the parts of the plants which are 
not directly exposed to light- Bonnier's 
Rev. Gen. de Botanique. 
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February Building Edition. 

The issue of the Building Edition for 
February is of great interest and beauty. 
The colored cover represents a modern 
dwelling at Hartford, Conn., and the en- 
gravings on the inner pages of the pub- 
lication show additional exterior and in- 
terior views. There are a number of 
various-priced houses in this issue, and 
among the attractive features is a full- 
page engraving of the new University 
Club, New York city. The literary eon- 
tents include "A Lost Principle of Beau- 
ty in Architecture" and "British and 
Dutch Architecture in South Africa." 
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Fig. 2.— TYPHLOMOLGE BATHBUNI. (Drawn from life.) 

minute obtained at a depth of 188 feet. The boring 
was through almost solid limestone, the " log " of the 
well showing that one tunnel some two feet in diameter 
was pierced, but the flow has brought up numbers of 
living organisms, all new to science. So far four 
species of shrimps and a salamander have been de- 
scribed, but these have been abundant. Dr. James E. 
Benedict, of the Smithsonian Institution, described 
and named the shrimps, and Dr. L. Stejneger, of the 
same establishment, did the same for the salamander. 
He gave it the name of Typhlomolge Rathbuni, in 
honor of Mr. Richard Rathbun, the assistant secretary 
of the Smithsonian Institution. 

The accompanying illustration gives an accurate 
conception of this strange animal. Its head is large 
and prolonged forward into a flattened snout in which 
is the mouth. The eyes are covered by the skin and 
are visible only as two black specks. Behind the head 
the external gills form festoons about the neck, their 
vivid scarlet making a sharp contrast with the dingy 

* Fro m " Report o f Far Seal Investigations," 1896-97. 



The Current Supplement. 

The current Supplement, No. 1259, 
has many papers of great value. "A 
Plea for American Archaeology" is a paper 
by Prof. Charles P. Bowditch, of Boston, 
and is accompanied by an elaborate series 
of illustrations of antiquities at Yucatan. "The Schnei- 
der-Canet Naval Turrets" describes ships' turrets 
worked by electricity, using a central ammunition 
tube. The abstract of the " Report of the Committee 
on Canals of New York State "is continued. "Old 
Paris at tl.e Exposition of 1900" is illustrated by 
charming engravings. " An American Pacific Cable" 
is by George Owen Squier. "The Cruise of the 'Alba- 
tross '" is a letter of A. Agassiz. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

CUTTING APPARATUS.— Samuel Pierson, Hard- 
esty, Oklahoma Territory. This cutting apparatus for 
mowersand other harvesters embodies improvements in 
the arrangement and construction of the elements of the 
cutting apparatus to secure greater efficiency. The in- 
ventor has provided an extra long sickle-head and a cor- 
respondingly wide shoe, thus affording a large slide sur- 
face and reducing the usual excessive friction. The con- 
struction and arrangement keep the cutting edges of 
the knives and guards in true alinement by preventing 
the wear in the sickle-head and lengthening the period 
of usefulness. 



Engineering Improvements. 

ROTARY ENGINE.— George A. Culver, Glen- 
wood, Iowa. An abutment is pivoted in the cylinder 
wall of the engine and is adapted to swing inwardly with 
its free end against the periphery of the piston. The 
piston head swings the abutment outwardly in order that 
it may pass. The abutment is provided with a seg- 
mental arm extending outwardly and moving in a cush- 
ioned chamber. A steam- chest has a port leading to the 
cylinder adjacent to the free end of the abutment. A 
valve operated from the piston-shaft controls the port, 
and a connection between the steam-chest and cushioned 
chamber imparts an inward swinging motion to the abut- 
ment. When the piston-head swinge an abutment out, the 
corresponding arm is forced against the steam so that 
the abutment is cushioned. 

STEAM-ENGINE. — Moses R. Robbins, Victoria, 
British Columbia, Canada. The invention provides an 
arrangement by which the usual slide-valve of a steam- 
engine cylinder is dispensed with and in which the 
piston is fitted with valve mechanism serving alternately 
to admit steam to each side of the piston, the piston also 
serving to control the exhaust-valve by direct contact. 



mechanical Devices. 

AUTOMATIC FURNACE. — Rudolph Ruetschi, 
Argentine, Kans. An endless traveling grate has piv- 
oted grate-bars arranged to form a continuous support 
for the fuel at the upper run and also open spaces be- 
tween adjacent grate- bars at the lower run for the passage 
of ashes and coal-dust The grate is inclined; and the 
grate-bars are arranged in step-form on the upper run. The 
fuel on the lowermost grate-bars of the upper run burn 
briskly while the fuel on the uppermost grate-bars of the 
upper run is coked by reason of a partial exclusion of 
air. This coked fuel readily ignites as the grate-bars 
descend into the fire-box. 

ENGRAVING-MACHINE.— John F. Murphy, Bay- 
ard, Iowa. This invention provides an ingenious en- 
graving-machine for engraving letters, words, names, or 
designs from a given pattern on a metal surface. A rel- 
atively large pattern is used, and a tracer is made to fol- 
low the lines of the pattern and to transmit its motions 
exactly to an engraving-tool made to engrave the pattern 
on a reduced scale of any size. 

WRENCH.— James A. Montgomery, Brook wood, 
Ala. The wrench has a fixed and movable jaw and a 
shank threaded for a portion of its length, to receive a 
sleeve-nut. The movable jaw is constructed in sections, 
one of which slides on and completely incloses the 
shank. The shank is engaged by the sleeve-nut, the 
upper edge of which fits closely upon the lower edge of 
the section. The combined length of the section and 
nut is so much greater than the length of the threaded 
portion of the shank, so that this threaded portion will 
always he covered, theieby protecting the threads from 
dust and other foreign matter. 

WOOD-SAWING MACHINE.— Milton R. Spencer 
and Daniel W. Neal, Sisson, Cal. The machine is 
particularly adapted for sawing felled timber into suit- 
able lengths for railroads, It comprises a base-beam, 
one end of which can be rigidly connected with a log. 
On the opposite end of the base-beam legs are mounted 
to swing and are connected with hook-rods engaged by 
eyes on the base-beam. The saw is operated by a driving 
gear on the base-beam, so proportioned that the saw is 
rapidly reciprocated. 

POST-HOLE BORER.— Henry Landin, Alger, Ohio. 
The post-hole borer is characterized by a screw-rod car- 
rying a boring-pod. The screw-rod is engaged by a 
feeding-nut consisting of two sections mounted to swing 
relatively to each other. As the screw-rod is rotated the 
pod is forced into the ground. After a sufficient depth 
has been attained, the pod is raised, the feeding-nut sec- 
tions being moved out of connection with tha screw-rod. 
During the boring the loosened dirt will pass into the 
pod, so that the pod, when raised, may be swung later- 
ally. By releasing its locking mechanism the two sec- 
tions of the pad will swing apart, allowing the dirt to 
fall out. 



Rail way- Appliances. 

AUTOMATIC COUPLING FOR RAILWAY-CARS. 
—Charles Troup, Watseka, 111. The present inven- 
tion relates to an improved attachment for the chain to 
which the coupling-pin employed in : the clasp of auto- 
matic pivoted jaw- couplers is ordinarily secured. The 
inventor attaches the chain to an arm projecting from 
the end of the car directly over the coupler so as to per- 
mit its disengagement in case the draw-bar is accident- 
ally pulled out. 



miscellaneous Inventions. 

GROUNDING-SHOE FOR ELECTRIC WIRES.— 
Thomas H. Stokes, Lincoln, 111. The grounding de- 
vice comprises a shoe sharpened at its lower end and 
having a transverse hole for receiving a grounding-wire. 
By the use of this inexpensive device the end of a wire 
may be quickly and easily grounded without first digging 
a hole in the ground. 

LANTERN-CARRYING ATTACHMENT.— Robert 
L. Smith, Palos, Ala. The lantern- carrying attachment 
can be conveniently secured to the leg of a person on 
horseback or to the dashboard of a wagon. In order to 
attach the lantern to the ankle of a horseback rider, 
sheet-metal loops are rigidly attached to the wire frame 
of the lantern, and straps are inserted through the loops 
and are fastened about the ankle. 



ACETYLENE-GENERATOR.— John W. Paine and 
Charles B. Doudna, Bayard, Iowa. The improve- 
ments in this generator are found in the means employed 
for successively emptying a series of carbid-pockets and 
in the means for holding the carbid a short distance be- 
low the surface of the water during the generating pro- 
cess. Within the generating casing a stand revolves, 
provided with a series of carbid-pockets. A stand-pipe 
in the generator supports a stand at its upper end, the 
movements of which are controlled by an especial form 
of escapement, in turn operated by the movements of the 
gasometer-bell, to discharge the pockets in accordance 
with the consumption of gas. 

FIRE-ESCAPE— Frank Vauqhan, Elizabeth City, 
N. C. The inventor has provided a fire-escape apparatus 
located in a fireproof well forming part of the masonry 
of the building. The fire-escape consists of cables 
traveling around upper and lower drums mounted in the 
well. To the cables, steps are attached, having guide- 
rollers fitted in vertical guideways. Spring-arms in the 
guideways at each floor of the building are pressed back 
by the rollers of the steps, when the steps approach a 
floor, so as to slacken the speed of the apparatus at 
the floors. Any of the spring-arms can be thrown into 
or out of the path of the guide-rollers. 

VEHICLE NUT-WRENCH.-Jacob E. Vannote, 
Lakota, N. D. This wrench is so constructed that it 
will receive and clasp spindle-nuts of different sizes, so 
that they will remain engaged with the wrench when de- 
tached and thus be retained for convenient replacement 
upon the vehicle spindles when desired. 

TRACKING CONNECTION FOR VEHICLES. — 
Leigh Watkins, Cripple Creek, Colo. The object of 
the invention is to construct the axle of a vehicle or the 
adjacent axles of two vehicles so that all the wheels 
will run in the same track even when turning corners. 
The wheel-tracking connection employed comprises two 
rods having clevises swiveled upon their ends and con- 
nected with opposite ends of adjacent axles. In hauling 
freight over roughmountain roads, where the width of the 
track is limited and frequent curves are necessary, such 
a device is of considerable service, especially when the 
team is composed of a large number of animals and 
many wagons are hauled. 

CHECKING OR UNCHECKING DEVICE FOR 
HORSES. — Joseph White, Manhattan, New York 
city. This checking-device is so constructed that it can 
be operated by a driver while in his seat in order par- 
tially or entirely to free a horse's head. The invention 
will be found particularly useful on trotting-horses, for 
it is well known that by partly releasing the head of the 
horse while trotting, he will be enabled to increase his 
speed. When it is desired to water a horse, the driver, 
without leaving his seat, can entirely uncheck the horse 
and attain check him after drinking. 

COMBINED ASH-BOX AND DUST -PAN. —Wil- 
liam S. Anderson, Jasper, Tenn. This device may be 
used both as a dust pan and as a shovel for taking up 
and carrying away ashes out of fireplaces and grates. 
The device comprises a box having one side hinged to 
drop downward and adapted to act as a shovel or dust- 
pan. The hinged side is raised and lowered by a crank- 
shaft. 

BRIDGE FOR MUSICAL INSTBUMENTS.-John 
N. Beetem, Moredale, Penn. The bridge for musical 
instruments comprises a base or body from which a 
series of string-supports extend upwardly. A series, of 
feet extend downwardly from the base or body, each 
directly in line with one of the string-supports. The 
improved bridge is light, yet strong. Each string is indi- 
vidually supported and therefore vibrates much more 
readily than when stretched across the old, solidly-con- 
structed bridge. 

STUMP-PULLER.— Solomon J. Fletcher, Cedar 
Falls, Wis. This stump-puller consists of a standard 
having two separate members joined at their upper ends 
by a head-plate and at their ends by a base-plate, and 
provided with adjustable fulcrams between the mem- 
bers. A sole-brace lies in the plane of the standard and 
operating lever, and has at its upper end a tenon extend- 
ing between the standard members and engaging the head- 
plate. The shoulders at the side of the tenon engage 
the edges of the standard at their upper end. A chain 
is secured by one end to the lever and is secured to the 
stump. The apparatus is cheap in construction and 
effective in operation. 

SUNSHADE FOR HATS.— Jules Gerstle, Man- 
hattan, New York city. The sunshade can be con- 
veniently and snugly applied to a hat of any size or any 
shape. The shade is self-adjustable. A score or 
memorandum card is so combined with the shade that 
it can be detached/ When the card is removed, the 
shade will not be rendered unsightly. The device is par- 
ticularly serviceable at base-ball and foot-ball games. 

HAT-HOLDER.— Frederick W. Hodges. Manhat- 
tan, New York city. The inventor has devised a hat- 
holder adapted to be applied to chairs beneath the seats. 
The holder is composed of open, wire loops forming 
spring-clamps to engage the legs of a chair and support 
the hat. The hat can be removed only from the front of 
the chair. 

TAILLESS KITE.— William H. Hoyt and CLArsoN 
S. Wardwell. Stamford, Conn. To the back of the 
kite-body a cross-stick is secured. A web extends longi- 
tudinally of the kite at its front, which web supports a 
vertical stick received by a tubular pin. The kite has 
a longitudinal dihedral angle, the object of which is 
to displace the currents of air so that they may freely 
pass from the surface of the kite, laterally of the fin, 
the fin operating to divide the air-current equally at 
each side. 

APPARATUS FOR PRODUCING WORT, HOP- 
BEER, WASHING FILTER-PULP, ETC. — Emil 
Kersten, Richmond, Va. The inventor has provided 
a new apparatus for use in breweries for washing and 
sterilizing the pulp used in filtering or for mashing and 
hopping. The apparatus agitates and leaches the pul- 
verized or ground malt with water for producing wort 
and treats the wort with the hops in such a manner as to 
produce an unfermented liquor of a high quality and in 
such a state as to facilitate the fermenting process. 

BREAK- INDICATOR FOR TWISTING-MA- 
CHINES.— George F. Ivey, Forest City, N. C. In 
twisting a number of strands together to form a single 



strand, should one of the strands break, the others go on 
and must be pulled off before the missing strand or 
thread can be properly pieced up, thereby causing much 
waste. The inventor divides each side of the twister 
into two or more sections, each section comprising a 
series of threads or strands to be twisted into a single 
strand. The circuit controlling devices of the strands in 
a section are in electrical connection with a needle or 
other indicator, so that an operator can immediately as- 
certain in which section a break occurs. 

ROCK-DRILL.— Henry Koch, North Tanytown, 
N. Y. The drill is a "rocker-drill" in which the valve 
is operated directly from the piston. The object of the 
invention is more effectively to control the feed and ex- 
haust of the steam and to cause the piston to work in 
such a way as properly to strike the drill upon the 
work, and to obviate back-suction or "churning" in 
the cylinder. Exhaust-ports furnish a short passage to 
the atmosphere, permitting a rapid and effective exhaust 
and also facilitating entry of air into the cylinder after 
the piston passes the exhaust-ports. By having the ex- 
haust-port leading directly to the atmosphere, a rapid 
and easy exhaustion is obtained, as well as free circula- 
tion of air, both of which are essential in a truly effect 
ive rock-drill. 

WINDOW-SHADE FIXTURE.- Matthew A. Marr, 
Manhattan, New York city. The fixture belongs to that 
class in which the roller carrying the shade is adapted to 
be moved up and down. The invention provides a fix- 
ture, the brackets and guide-rails of which are so con- 
structed that there can be no lateral play of the brackets. 
The accidental displacement of the roller from its brack- 
ets is also prevented. The roller is provided with a 
longitudinal spring-yielding bearing to permit its auto- 
matic adjustment to possible varying widths between the 
side rails of a window-casing. 

CANDLESTICK.— Charles E. Sherman, Manhat- 
tan, New York city. The candlestick is arranged to ac- 
commodate differently-sized candles, to permit the can- 
dle to burn out completely without danger of setting fire 
to the surrounding parts, and to collect the drippings 
without danger of the accumulation of molten wax or 
tallow upon the matches on the base. 
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The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 



Designs. 

CUT-GLASS VESSEL.— Thomas B. Clark, Hones- 
dale, Penn. The leading feature of the design is found 
in a center cut with facets in imitation of a diamond 
and rising on a plane-surfaced polygonal figure. 

BUTTON.-John W. Simmons, Hagerstown, Md. 
The button bears the representation of an ant and a 
human eye. The word ; * trust" is in practice to be ap- 
plied to the button directly below the eye, so that the 
whole device will stand for the words "Anti Trust." 
The button is to be used for campaign purposes. 

Note.— Copies of any of these patents will be furn- 
shed by Mumi & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



Marine Iron WorkB. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Ferracute Machine Co., Bridgeton.N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foe t of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



NEW BOOKS ETC. 

Steam Engine Theory and Prac- 
tice. By William Ripper. London 
and New York : Longmans, Gieen 
& Company. 1899. 8vo. Pp. 398. 
Price $2.50. 
A valuable book admirably illustrated by diagrams and 
engravings. The author has treated a hackneyed sub- 
ject in a masterly manner. It should be in the library 
of every mechanical engineer. It is handsomely printed 
and bound. 

Fowler's Mechanical Engineer's 
Pocket Book for 1900. Edited by 
W. H. Fowler. Manchester, Eng- 
land : Scientific Publishing Com- 
pany. 18m o. Pp. 500. Price 60 
cents. 
This is one of the largest booKS for the money we have 
ever seen. Engineer's pocket books are notoriously ex- 
pensive, and perhaps justly so, but the work before us, 
notwithstanding its low price, deserves a place in the 
library or on the drawing table of every mechanical en- 
gineer. 

The Use of the Slide Rule. By F. 
A. Halsey. New York: D. Van Nos- 
trand Company. 1899. 18mo. Pp. 
84 Price 50 cents. 
Anybookwhich will lighten the labor of the draughts- 
man will be welcomed. It is a curious fact that maoy 
go on in the old beaten track for the want of a little 
book like this when the glide rule, when once mastered, 
will be found to largely reduce the drudgery of calcula- 
tion. 

The Bird Stone Ceremonial. By 
Warren Kins: Moorehead. Being an 
Account of Some Singular Prehistoric 
Art Fact& Found in the United States 
and Canada. Saranac Lake : Pub- 
lished by the author. 4to. Pp. 31. 
53 engravings. 
The author is a well known archaeologist, and the pub- 
lication of a monograph of this kind is a definite contri- 
bution to the literature of the science. The subject is an 
interesting one and is admirably treated. 

The Cost of Living as Modified by 
Sanitary Science. By Ellen H. 
Richards. New York : John Wiley 
& Sons. 12mo. Pp. 121. Price $1. 

Standards of living, household expenses, food, cloth- 
ing, etc.. are all considered. It is an adequate treatment 
of an important subject, concerning which the literature 
is limited. 

Building Construction for Be- 
ginners. Bv J. W. Riley. London 
and New York : The Macmillan Com- 
pany. 1899. 16mo. Pp. 255. Price 
60 cents. 
The student will often be benefited by the study of a 
very elementary book of this kind. Of course American 
readers have no interest m the Department of Science 
and Art, which in Great Britain gives examinations in 
such subjects, but the questions may prove useful. 
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HINTS r ro CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for oui 
information and not for publication. 

References to former articles or answerg should 
give date of paper and page or number of question. 

Inquiries not answereo in reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn . 

Bu yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturine or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected ■without remuneration. 

Scientific American Supplements referred 
lo may be had at the office. Price 10 cents each. 

Rooks referred to promptly supplied on receipt of 
price. 

Mineral* sent £or examination should be distinctly 
marked or labeled. 



(7825) L. H. S. asks : 1. What is lowest 
temperature found, andin what found? A. The lowest 
temperature registered in the open air by any thermome- 
ter on the earth is —90 degrees Fah. The lowest gained 
in the laboratory is 434 degrees below zero Fah.. by Prof. 
Dewar, of London. He did this by evaporating frozen 
hydrogen in a vacuum. This point is 35 degrees above 
absolute zero. 2. What is the highest known tempera- 
ture ? A. The highest temperature attained is that of 
the electrical furnace, probably 6,000 to 7,000 degrees. 
3. What is meant by absolute zero ? A. Absolute zero 
is not an arbitrary assumption. Any text book of physics 
will make that clear. It was determined by the fact that 
all gases expand and contract alike at the freezing point, 
at the rate of jj ff part of their volume for one degree. 
Since this contraction is due to loss of heat, it follows 
that when a gas has contracted 459 parts, it can contract 
no more; all its heat would be gone. This temperature is 
the '* absolute zero.*" In Centigrade degrees this point 
is 273 degrees below the ordinary zero. 

(7826) F. W. G. asks : What is meant 

byan ampere hour ? A. An ampere hour means a cur- 
rent of one ampere flowing for a time of one hour. 

(7827) A. L. H. asks: 1. If two men on 

opposite sides of the earth at the equator looked along 
two parallel lines when the sun was midway between the 
lines, could either of the two men see the sun? A Yes, 
bof.h would see the sun in the same place. It would be 
rising to one and setting to the other. The distance of 
the sun is so great that the curvature of the earth makes 
no difference in his position. 2. Why is it that rubber 
being a non-conductor of electricity will attract objects? 
A. Because rubber is a non-conductor it can retain the 
electricity which is generated upon it, and this electricity 
will then attract light bodies. If it were a conductor the 
electricity would flow off as fast as it was generated and 
no electrical manifestation would be possible. It is only 
upon non-conductors that electricity can be made to re- 
main. Conductors are insulated in order to retain the 
electricity upon them. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

FEBRUARY 6, 1900, 

AND EACH BEARING THAT DATE. 
[See note at end of list about copies of these patents.] 



Acetylene generator. H. Uerdes 642,600 

Acid, alkylated rhodamin sulfonic, Boedeker & 

Hoffmann 642.81)3 

Acid, making hydrocyanic, J. Bueb 642,782 

Advertising calendar and lead pencil, combina- 
tion. N. Wetsue 642.829 

Air distributing apparatus, J. Curley 643,086 

Air humidifying apparatus, J. J. Mann 642,992 

Alkali albuminate, making, O. Siebold 642,852 

Animal shears, S.F.Allen 642,831 

Animals, compound for exterminating burrow- 
ing, J. T. Gray 642.791 

Annealing box, A. R. Hughes 643,080 

Arch center brace, C. Frolich 642.972 

Arctic, snow excluding, W. N. Button 642,810 

Armor, N. C. Vaughan 642,649 

Armor plates, improving quality of steel, A. 

Schmitz 642,926 

Atomizer, C. A. Tatum 643,014 

Automatic switch and throwing device, C. L. 

Wilson 642.772 

Autotruck wheel, J. C. Anderson 642,777 

Axle and bearing for vehicles, A. J. Robertson.. 642,720 

Back pedaling brake, J. S. Copeland 643,085 

Baker, self labeling, c. Kessler 642,699 

Ball. See Flaying ball. 

(Continued on page 103) 
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Ballot, secret, G. P. B. Hoyt 642,695 

Band cutting knife, B. Garllus 642,689 

Barrel, R. T. Hargroves (reissue) 11,808 

Barrel head inserting or removing machine, B. 

Hoi mes e t al 642,793 

Bath ring, shower, E.C.Smith 642,807 

Bath tub, rocking or oscillating, O. A. Hensel .. 643,094 

Battery. See Electric battery. 

Battery indicators, push button for, G. Heidel . . . 642,844 

Bearing, car axle, J. W. Harrison 642,820 

Bearing, cycle, T. Boyd 642.781 

Bearing, roller, Boty & Moreau 642.575 

Bed couch, R. J. Welles 642,654 

Beer, preservation of, H.Gronwald 642,604 

Beverage cooler and dispensing apparatus. A. 

Sidoti 642,851 

Bicycle, J. F. A. Runge 642.758 

Bicycle clip, adjustable, C. J. Palmer 642,710 

Bicycle driving mechanism, W. J. Lloyd 642,990 

Bicycle exercising stand, C. C. Nott 642,919 

Bicycle gearing, W. H. Curtiss 642.816 

Bicycle pedal stirrup, Whaley& Barthol ..642,770 

Bicycle rack, W.Thum 643,016 

Bicycle saddle, Drury & Sims 643,046 

Bicycle, water, J. A. Ericksoii 642,683 

Bicycles, magneto-electric lighting apparatus 

for, S. L. Holdrege 643,095 

Binder, H. H. Hoffmann 6-)2,983 

Binder, temporary, F. M. Mees 642,800 

Board. See Gameboard. Ironing board. 

Boat, life, Mulie & Van den Berg 642,622 

Boilers, apparatus for feeding anti-incrustation 

compounds to, T. J. Sweeney 643.074 

Boo t tree, T. G. Stevens 642.728 

Boring apparatus, F. H. Davis 642,587 

Boring machine, Thomas & Spencer 642,645 

Bottle and stopper therefor, Bentivegna & Le- 

roy 642.951 

Bottle package, H. H. Higham 643,057 

Bottle soaking and conveying device, C. C. 

Schreiber 642.634 

Bouquet holder, G.T.Rohn 643,008 

Bowling alley, J. N. Mclntire 642,801 

Box. See Annealing box. Refrigerator box. 

Box for stamps, tickets, etc., B. Mathis 642,703 

Brace. See Arch center brace. 

Braiding machine, A. V.Groupe 642,977 

Brake. See Back pedaling brake. Car brake. 

Wagon brake. 

Briquet, L. G. Haase. 642,979 

Broom, W. S. Palmer 642,873 

Brush holder, P. O'Shaughnessy 643,000 

Brush, rotary blacking, O. A. Swanson 642,731 

Bu bb le blower, soap, S. B. Bliss 642,892 

Burial casket lowering device, M. J. Cameron 642,958 

Burner. See Oil burner. 

Button and necktie bolder, combined collar, W. 

F. Nies 642,752 

Button, collar, G. A. Rowe 642.632 

Button setting machine, Shipley & Stanley 643,073 

Buttons to garments, attaching, G. J. Burns 642,895 

Cabinet, revoluble shelf, C. A. Feeser 643.049 

Calcining, Godfrey & Hayes 642,602 

Calipers, gear tooth, ,T. Boulet 643,080 

Camera, Peck & Anderson 642,877 

Can. See Oil can. 

Can carrier, G. Baklund 642,569 

Can heading machine, automatic, W. F. Davis... . 642.681 

Can opener, F. N. Russell 642.850 

Cans, etc., fastening for caps of, G. J. Record 643,005 

Cane seat, N. Bois 642,954 

Caoutchouc, India rubber, etc., devulcanizing, 

A. E.J. V. J.Theilgaard 642,764 

Car brake. C. E. Sharpless 642.930 

Car coupling, M. H.Rice 642,719 

Car, railway hand, B. Van Treeck 642,857 

Car wheel, roller bearing, J. J. A. Miller 642,704 

Carbon, electric arc light, J. T. Robinson 642,826 

Carpet sweeper, S. J. Reynolds 642,629 

Carrier. See Can carrier. Shawl or bundle car- 
rier. 

Cash register and indicator, J. Pfeif er 642.713 

Casket, couch, J.N. Dean 642,817 

Caster, ball, H. D. Reed 642,921 

Cement, testing, L. G. Haase 642,9!8 

Cestaor hand ball basket bat, A. B.Smith 642,638 

Chain link, W. H. Griffith 643,051 

Chain power, W. W. Small 642,636 

Check row attachment, H. W.Crumbaugh 643,042 

Chopper. See Cotton chopper. 

Chuck, lathe, L. E. Whiton 642,658 

Churn, G. W. Disman 642,966 

Churn, Walker & Phelps 642,650 

Cigarette seam forming clip. D. N. Davidson 643,043 

Cipher code system, W. J. Roussel 642,721 

Clamp. See Funis clamp. Show case clamp. 

Clamping device, F. Artos 642,568 

Clamping member , G. W. Kortright 642,988 

Clasp. See Lace clasp. 

Cleaner. See Floor or window cleaner. Gas 

Clothes rack, hanging, L. G. Horton 642.985 

Clutch mechanism, reversible, F.Schneider 642,927 

Cock, electric alarm try, S. M. Mathews 642,913 

Coffee roaste r, J. A. McCaskell 642.824 

Coffee roasting machine, J. A. McCaskell 642,916 

Collars, machine for folding and shaping turn 

down, W. A. Zeidler 642,660 

Colter, J. P. Abernathy 643,027 

Combs or hair pins, die for manufacturing, R. H. 

Barnard 642,666 

Combustion engine, Baillie & Verity 642,949 

Commutator for electric motois or generators, S. 

Evershed 642,743 

Cooler. See Beverage cooler. 

Cooler, Stickley & Dwyer 642,730 

Coop, collapsible poultry, D. W. Anderson 643,029 

Copying press, J. A. Jones 642,821 

Corset, J. Halstead 642,904 

Cotton chopper, Bartels & Bernhard 643,034 

Couch opening mechanism, box, W. S. Duvall 642,967 

Coupling. See Car coupling. Shaft coupling. 

Creasing machine, W. W. Cheese man 642,582 

Crimping and goffering machine, L. Ebert 642.592 

Crucible carrier, J. P. Bailey 642,891 

Cultivator, G. Jernberg 642,795 

Cup. See Shaving cup. 

Curling iron heater, H. Polonus 642.715 

Current motor. R. S. Theall 642,935 

Cur/ent motor, alternating. W. Langdon-Davies. W3,066 

Cutter. See Stalk cutter. 

Damper for stoves or furnaces, regulator, C. W. 

Cheney 642,583 

Dental articulator, J. W. Bryan 643,038 

Dental plugger, Calvert & Anderson 643,039 

Die. See Embossing machine die. 
Dinger. See Potato digger. 

Digging machine, A. V. Hysore 642,610 

Display cabinet, M. Bunker 642.894 

Display stand, W. Macdonald 642.866 

Displaying device, W. Boydell 642.576 

Distiller and cooker, combined, C. O. Lee 642,616 

Door check, J. L. Zesiger 642,947 

Door check and closer, F. Dossogne 642,591 

Door hanger, E. L. Schanck 642,760 

Door opener, screen, M. J. Adams 642,661 

Draught equalizer, F. J. Vestal 642,735 

Drill. See Miner's drill. Seed drill. 

Drilling machine, L. M. Davis 642,965 

Drilling machines, thrust register for, M. C. Bul- 
lock 643,083 

Driving and driven members, mounting rotary, 

N. Nilsson 642.918 

Dynamo driving mechanism, J. L. Creveling 642,863 

Dynamo driving mechanism, R. M. Dixon 642.589 

Eaves trough hanger, F. L. Becker 642,668 

Electric battery, Blumenberg AOverbury 642,953 

Electric cable for high tension currents, C. Borel 642,738 
Electric connecting device for lamp holders, 

wall plugs, etc., C. L. R. E. Menges 642,995 

Electric current controlling mechanism, C. W. & 

J. B. Squires 642.932 

Electric lighting device, G. W. Van Duzer 642,648 

Electric lighting system. A, C. M. Plucker 642,627 

Electric machine, dynamo, H. Geisenhoner 642.599 

Electric machine, dynamo, C. W. Kragh 642,615 

Electric motor, J. C. Henry 643.093 

Electrical distribution system. H. P. White 642.859 

Electrical track for receptacles, C.Hutchinson... 642.697 

Embossing machine die, F. H. Bancroft 642,665 

Embroidery hoop. B. D. Post 643,069 

End gate fastener, J. A. Ratcliff 642,628 

Engine. See Combustion, engine. Gas engine. 
Oil engine. Reciprocating engine. Rock 
drill engine. Rotary engine. Traction en- 
gine. 
Engine cylinders, apparatus for cooling, J. W. 

Lambert 643,065 

Engines, electric generator for sparking appara- 
tus of gas, D. Drawbaugh 643.087 

Engines, electric igniter for explosive, Perkins 

& Blom strom 643,002 

Envelop, F. P. D'Arcy 642,839 

Envelop machine, E. Ermold 642,900 

Envelop maebine. E. Fischer . . 642,818 

Evaporating apparatus, W. Mather 642,620 

Evaporator, fruit, J. H. Holland 642,693 

Eyeglasses, G. A. Griffin 642,744 

Fabric. See Woven fabric. 

Fastening for paper or other articles, H. Denis... 643.045 

Feed water heater, S. P. Bush 642,783 

Feed water heater, C. A. Nelson 642.802 

Feed water heater and Alter, M. Leitch 642,910 

Fence, portable. W. M. Hill 643,058 

Fence post. W. L. Finley 642,595 

Fence post, H. H. Welker 642,940 

Fence wire fastening device, O. D. Woodbury. ... 642,941 



IHbperfisemente. 



ORDINARY RATES. 

Inside Page, each insertion* - 75 cents a line 
Back Page, each insertion, - - $1.00 a line 

%&~For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the widtb of the iine. 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




00D 01 PIETflL WORKERS 



without steam power can save 
time and money by using our 



SEND FOR CATALOGUES— 

A— Wood-working Machinery. 
B— Lathes, etc. 
SENECA FALLS MFG. COMPACT, 
695 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of patents 
granted for the various subjects upon wbich petitions 
have been filed from the beginning down to December 
31, 1894. Contained in Scientific American Sup- 
plement, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers. 



1 F NGINE.&.FA ni .[ machine, shop outfits, 

I ATUr e T t °olsand supplies.^' 



Ennr anrl Dnuior an| l Turret loathes, Plan- 
lUUl allU rUWCI ers, Shapers, and Drill Presses. 
SHEPAED LATHE CO., 133 W. 2d St., Cincinnati, O. 



That "Get There "Spirit 

combined with knowledge are the qualities which 
place a young man foremost in his business or trade. 
Y/ou furnish the " get there " by studying " between 
times" and we guarantee to flt you for 
enviable position through 

Education by Mail 

in Electrical, Mechanical, Steam, 
Mining and Civil Engineering ; 
Metallurgy, Art, Architecture, 
Practical Newspaper Work, Eng- 
lish Branches, Stenography, Machine De- 
sign and Mechanical Drawing. Low price, 
easy terms. Mention subjects interested 
in when writing to 

The United Correspondence Schools, 
154, 156, 158 5th Ave,, N. Y., for catalogue 33. 




MACHINES FOR ROLLING 
SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Four sizes of machines, 
ty Send for Circulars. 

BLAKE & JOHNSON, 

P. 0. Box 7, Waterbury, Conn. 




Don't Stoop 

to little things. Keep them off the 
floor by using our 

Portable Tool Racks. 

A recognized shop necessity for 
work or tools. They combine con- 
venience and economy. 
New Britain Machine Co., New Britain, Conn., U. S. A. 
Portable Pans for use under lathes too. Send for cuts. 





BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 

The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
BmaUest or largest drills within its range — a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. &JN0. BARNES CO., 
1999 Ruby St., - Rockford, 111, 



For Heavy Continuous Work 

every machine shop will commend our 
Power Pipe Threading and Cut- 
ting Machine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of Bpeed. Gears 
require no extra space, and ar*» pre- 
tected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. EP~ Sendfor Catalogue. 

THE MERRELL MFG. CO. 
501 Curtiss Street, TOLEDO, OHIO. 




ARMSTRONG'S No. THREADING MACHINE 

Can b e attached t obench o r post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe ^ to 1 inch ; the 
other for pipe \% to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
Sarticulars. The Armstrong 
Ifg:. Co., 139 Centre Street, 
New York. Bridgeport. Conn. 




The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 

%W Send for Book. 

The Coburn Trolley Track Mfg. Co. 

HOLYOKE, MASS. 




REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
showing details. Contained in Scientific American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



trance: machine works 

DEFIANCE, OHIO. U.S.A. 

r^ BUILDE.R5 OF ~-{ 

J' s HUB. SPOKE., 7 '! 
WHEEL, BENDING, 
WAGON, CARRIAGE. 
Iv- AND HOOP ~/j 
I MACHINERY / \ 
LONDON 0FFICE.I6 ELDON STR.E.C 



sa-judAUTomnc spoke utheI 



Fertilizing material, press for, W. E. Overton 643.001 

Filter press, J. Wilson 643,022 

Filter, water, O. B. Hoey 642,907 

Finger ring and attachment therefor, M. E. Half- 

mann 643,053 

Firearm safety lock mechanism, A. Fyrberg 642,688 

Firearm sight. A. Weed 642,858 

Fireback, J. W. Conchar 642,679 

Fire escape. J. F. Bates 642,779 

Fire escape, friction, H. K. Whitner. 642,889 

Firekindler, E. L. Blanchard 643,036 

Fireproof floor, G. Knoche 642,614 

Fireproof floor and ceiling, G. Liebau 642,700 

Flood gate, T. L. Davidson 643,044 

Floor or window cleaner. h\ W. Richter 643,007 

Flux feeding device, C. W. Sleeper 642.931 

Foot, extension, J. H. Philbrook 642,714 

Funis clamp, M. D. Pollock 643,003 

Furnace, J. B. Howard 642,694 

Game board, H. C. Hachmuth 642,903 

Garment, R. E. Lowe 642,912 

Garment supporter, L. Gontier 642,864 

Gas and water vapor for heating, etc., means for 

generating, J. P. B. Sadtler 642,633 

Gas brazing apparatus, E. Hahn 642,605 

Gas cut off, automatic, O'Bleness & McKallip 642,998 

Gas engine, A. L. Navone 642,706 

Gas generating apparatus, acetylene, L. P. 

. Hviid 642,987 

Gas generating apparatus, acetylene, M. Le Mat. 642,617 

Gas generator, acetylene, H. Hawkins 643,090 

Gas generator, acetvlene, W. T. Lukenbill 642,619 

Gas valve, S.N. Long 642,618 

Gate. See Flood gate. Sewer gate. 

Gear, variable speed, Messier & Mercure 642,996 

Gearing for transforming speed, R. H. F. & A. H. 

Finlay 642.594 

Generator. See Acetylene generator. Gas gen- 
erator. 

Glass finishing machine, A. B. Scott 642,928 

Glass signs, plates, or tablets, manufacture of, 

W.Scbell, Jr 642,925 

Gold and silver from cyanid solutions by electro- 
lysis, recovering, S. B. Christy 643.096 

Grass curling machine, K. Wessel 642,769 

Grinding or polishing wheel, J. F. Spohn 642,828 

Gun cleaner, W. L. Brennan 642,672 

Hammer, pneumatic, J. W. Johnson 643,063 

Hanger. See Door hanger. Eaves trough hanger. 
Lamp hanger. Picture hanger. Shade hanger. 

Harmonica, h. Strauss 642.642 

Harvester, grain, Birkett & Crandall 643.079 

Harvester, pea, Ha ines & Graham 643.052 

Harvesters, cut grain carrier for, H. Bryan 643,037 

Hat brim curling machine, C. H. Skinner 642,726 

Head rest, A. C. Caron 642,959 

Heel, boot or shoe, J. J. Naughton 642,917 

Hertzian or similar radiations and apparatus 

therefor, utilization of, L. H. Walter 643.018 

Hinge, spring, C. W. Hillenbrand 642,691 

Hitching post, H. Arsueau 642.567 

Hoist, hydropneumatic, H. O. Evans 642.742 

Hoisting apparatus. Herzog & Martin 642.845 

Holder, combined, W. Bernard 642,780 

Hook. See Wagon coverhook. Whiffletree hook. 

Hook and eye, M. D. Watson 642,939 

Hoop. See Embroidery hook. 

Hoop cutting and punching machine, W. Glader. 642,901 

Horse detacher, H. H. & G. P. Thomson 642,646 

Horseshoe, D. C. Bemont 642.573 

Horseshoe, elastic tread, W. H. Denman 642,898 

Horseshoe, non-slipping, W. H. Berwick 642,574 

Huller. See Rice buller. 

Hydraulic giant, J. P. Simmons 642,853 

Hydrocarbon burners, supply wagon for incan- 
descent or other, R. Thayer 642,763 

Ice cream cutting device, T. F. Crowley 642,585 

Inhaler, A. Manners 642.748 

Inking pad, A. C. Kley 642,746 

Inner sole, A. Seaver 642,929 

Insulations, etc., producing material suitable for 

electric, A. Smith 643.012 

Ironing board, G. Bacon 643,033 

J ar cover fastening, fruit, L. G. T horp 642.886 

Knee spreader, S. Y. Trice 642,734 

Knife. See Band cutting knife. 

Knitting machine, circular, H. Brown 642,579 

Lace clasp, shoe, A. M. English. 642.788 

Lamp, F. Rhind 642,923 

Lamp burner, gas, R. J. W. Reinbard 643,006 

Lamp burner, gasolene, F. A. Cortis 642,784 

Lamp hanger, electric, W. F\ Murphy 642,623 

Lamp, hydrocarbon incandescent. C. E. White... 642,942 
Lamplignting attachment for lamp chimneys, J. 

M.White 642,657 

Lamp support, bicycle, F. W. Hedgeland 642.906 

Lamp support, electric, H. Long , 642,911 

Lamps and liquid fuel burning devices, electric- 
ally igniting, R. Schreiber 642,804 

Lamps, auxiliary generator for oil gas, A. F. Gil- 
let 642,974 

Lamps, socket for incandescent electric, W. E. 

A.M. Oetting 642.825 

Last. E. C. Wright 642.945 

Lathe dog, W. B. Hankins 642,981 

Leather cutting and ornamenting die, J. G. 

Schneider 642,878 

Life preserver, H. C. Hildebrandt 642,846 

Lift, A. O. Jones 642,796 

Line tightener, L. S. Hite 643,059 

Liquid raising apparatus, R. W. Elliott 642,968 

Liquids stored in vessels, apparatus for prevent- 
ing access of air to, D. Clibborn ,. 642,960 

Lock. See Safety lock. 

Lock, J. L. Bolsinger 642,671 

Lock and latch, C. Closz 642.961 

Loom, H. Wyman 642,946 

Loom dobby, W. B. White, Jr .. 643,021 

Loom for weaving pile fabrics, A. Duquesne.. — 642,740 
Loom harness controlling mechanism, Kremer & 

Monhof 642,908 

Loom shuttle, D. M. Burgess 642,837 

Loom take up. C. Fischer et al 642,686 

Lubricating device. G. T. Glover 643,088 

Mail bag closure, W.Bennett 643,035 

Mail chute, J. W. Cutler 642,586 

Mall. C. Prouty 642,755 

Manifolding sales pad paper roll, H. W. Mather.. 642,799 

Massage instrument, electrical, E. I 1 . Otto 642,849 

Match boxing machine, Sevene & Cahen 643,072 

Match making and boxing machine, continuous, 

E. H. Eisenhart 643,047 

Match manufacturing and boxing machine, 

Sevene & Cahen 643.010 

Mattress making machine, I. N. Stewart 642,729 

Measuring tool, combination, L. B. Nielsen 642,750 

Mechanical movement, O. J. Beale 642,667 

Mercerizing apparatus, J. Dolder 642,899 

Metal shearing machine, M. Rothe 642,631 

Meter. See Water meter. 

Milk, condensing, J. Babillion 643,032 

Mill. See Pulverizing mill. 

Milling machine, J. Parker 642,711 

Milling machines, high speed attachment for, J. 

Parker 642.712 

Miner's drill and pick, W. Childs 642,677 

Miner's safety check box, coal, A. H. Lawfer 642,909 

Molding press, E. H. Callaway 642,581 

Motion, device for converting reciprocating 

movement into rotary, W. W. Small 642,637 

Motor. See Current motor. Electric motor. 

Motor, F. F. Anderson 643,078 

Motor, Daniel & Meunies 642,897 

Mowing machine attachment. T. B. Fagan 643,048 

Music book holder, S. A. Shelton 642,725 

Name plate. J. H. Paige 642,803 

Necktie holder, W. V. Nies 642,7ol 

Nest for poultry. J. W. Hays 643.091 

Nozzle, W. S. Aungst 642.833 

Nut lock, J. A. Forney 642.5% 

Nut lock, D. E. Llewellyn 642,701 

Nut lock, C. D.O'Neil 642,999 

Nut lock. C. F. de Redon '. 642,718 

Oil burner, Purves & Mitchell 642,716 

Oil can, non-explosive, l. R. Eakin 642,787 

Oil engine, heavy. A. G. New 642,871 

Oil hole cover or cap, F. D. W inkley 642,860 

Oils, refining fatty, M. Ekenberg 642,741 

Optical projecting apparatus, B. E. L. de Mare.... 642,9113 
Orders or signals, apparatus for electrically trans- 
mitting, A. V. Alcock 642,662 

Ordnance sight, W. H. Bevans 642.670 

Ores, reduction of metallic, C. G. Collins 642,584 

Organs, pneumatic valve for pipe, G. Sommer — 642,827 

Orthopaedic appliance, H. J. Pond 643:068 

Overshoe fastener, J. F. McCarthy 642,705 

Oyster brush, anchor for, A. B. Hendryx 643,092 

Ozone, means for generating. Armstrong & Neel. 642,663 

Packing for piston rods, metallic, F. E. Small 642,855 

Pad. See Inking pad. 

Paperflxture, H. E. Gurney 643,089 

Paper making, W. S. Colgrove 643,084 

Paper, sensitized photographic, R. B. West 642,941 

Paper tubes, apparatus for making, J. H. & E. L. 

White...... 642,656 

Pen rack and inkstand, combined, T. W. Gould... 642,603 

Pencil sharpener, J. B. Mitchell 642,914 

Photographer's combination baby holder and 

lounge, Hennessey & McLain 642,606 

Photographic dark room, portable, Rea & Greg- 
ory 643,004 

Photographic roll holder, O. H. Peck 642,876 

Photographic shutter, A. Wollensak 642,861 

Piano touch instructor, A. Allmuth 643,028 

Picture hanger, O. Nelson 642,997 

(Continued on page 110) 



TAKE AN OLDS 

Gas or Gasoline Engine, put it 
on your work and if it does not 
fulfill our claims and 
satisfy you that 
there is no better en- 
gine on the market, 
send it back without 
expense to you. Our 
electric & tube igni- 
ters are unsurpassed 
Our self contained 
engines are most 
convenient. Free illus. catal. Olds Motor Works, Box 418 

Detroit, Mich. (Office & Factory); andLanalne, Mich. (Factory). 





This brats Wind, Steam, or Hor&e Fewer. 
We offer the WEBSTER 2}£ actual horsepower 

GAS ENGINE 

for $150. lesa 10 per cent discount for cash. Built 
on interchangeable plan. Built of beet material. 
Made in lots of 100 therefore we can make the price. 
Boxed for shipment, weight 800 lbs. Made lor Gas 
or Gasoline. Also Horizontal Engines, 4 to 30 h. p, 

WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 

Eastern Bi&nch: 38-D Dey Street, New York City. 

Southern Amenta: Boland A Gschwind Co., Ltd., 

So. Peter and Lafayette Sts., New Orleans, La. 



GAS ENGINE 
IGNITER 

Complete with spark coil, 
$12.00. The Best Thing: 
on the market. Latest and 
most improved model. 

fy Send for Circular, 

The Carlisle & Finch Co. 

Sixth St., Cincinnati, 0. 




THE IMPROVED 

MARINE ENCINE 

We are the oldest builders and 
uarantee superiority. Two cy- 
inders in one casting. Occupies 
" space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power is required. 
Either stationary or ma- 
rine. No flre, no heat, no 
smoke. No licensed engin- 
eer required. Sendfor cat. 

SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 




Make Rubber Stamps ? 



Why 
Not 

Our "New Fork" Rubber Stamp Vulcanizers receive 
the only medal awarded any Vulcanizer, World's Fair. 
Chicago. Simple process. Large profits. Circulars free- 
Barton Mfg. Co., Dept. A, 338 B'way, New York, U. S. A. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Cau be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield, IV. J. 




Berkefeld Filter 

gives a continuous flow of pure 
water in large or small quantities. The 
cylinder is made of Infusorial Earth, 
which retains all minute germs and impu- 
rities. The cylinder can be easily reached 
and cleaned as often as necessary, and 
taken out and boiled for sterilization pur- 
poses. Rapid filtration and the purest of 
_ water guaranteed. 

BERKEFELD FILTER CO., 8 Cedar St., New York. 




HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de* 
tailed working drawings on a large scale, and the fur- 
nace can be m:ide by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
American supplement No. 1182. Price 10 cents. 
For sale by Munn & Co., Sfil Broadway, New York Cify, 
or by any bookseller or newsdealer. 



Wakes The lawn Beautiful. 




HART MAN _ 

adds to the attractiveness and value of the home. 
Strong and durable; keeps oat everything but the sun- 
shine. Unequsled for School Lawns, Church Enclosures, Parks, 
Cemeteries, Private Lots, etc. Catalogue free. 

HARTMAN M'F'O CO., BOX 69 EIXWOOD CITY, PA. 

or Room 99, 809 Broadway, New York City. 



MORAN FLEXIBLE JOINT 

for Steam, Air or Liquids. 

Made in all aizea to stand any desired 
pressure. Sendfor reduced price list. 

Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, Louisville, Ky. 





?8u USE GRINDSTONES? 

[f so we can suppiy you. All sizeB 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. tW Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor, Wilshire, Cleveland, 0. 



Automobiles 



The Scientific American for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican Supplemknt give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are : 732, 979, 993, 1053, 1054, 1055, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

MUNN & CO. Publishers, 

361 Broadway, New York. 



no 
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February 17, 1900. 




DAY AND NICHT 

while time endures, there is hourly need 
for knowing the correct time. 

Ruby Jeweled 

Elgin Watches 

have a lifetime of accurate service— the 
test of thirty-five years having gained 
for them the titje of 

"The World's Standard." 

Sol by Jewelers everywhere. An 
£1 In watch always has tha word 
"Elgin" engraved on the works- 
folly guaranteed. 

Send for new free booklet. 

ELGIN NATIONAL WATCH CO., Elgin, III. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G . M. Hammond, M.D. A val- 
uable and interesiing paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. Tbe use of 
thecycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 



Buy Telephones 

THAT ARE GOOD--N0T ':CHEAP THINGS." 
The difference in cost is. little. We guarantee 
our apparatus and guaiaiitpe our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of^Felephones 
exclusively in the UnitedStates. 





Creamer's Automatic 

PUMP GOVERNOR & RECEIVER. 

Either horizontal or vertical. 
Adapted for all kinds of Factories, 
HotellK Apartment Houses and 
Office Buildm-:s. See illustrated 
article in Scientific American, 
DecemberSO. 1899, pa^e 420. 

%&~Send for Circular. 

Creamer Steam Specialties Co., 

Jansen Hasbrouck, Prop., 

126 Liberty Street, New York. 



The Forbes Patent Die 
Stocks for Hand or Power. 

Jt can be used as a power machine 
in the shop or taken from the base 
and carried out as a hand machine 

IE^~ Send for Descriptive Catalogue. 

CURTIS & CURTIS, No. 78 H. or P. Machine 
6 Garden St., Bridgeport, Conn. Range 2^ to I" R. H. 




WE EXCEL AND UNDERSELL ALL ! 

Electric Carriage Lights, $4.35 

$15 Telephones, complete, 5.95 

Telegraph Outfits, 2.75 

858 Medical Batteries, 3.95 

Battery Table Lamps, 3.00 

Electric Railways, £.95 

Electric Necktie Lights, .75 

miniature Electric Lamps, .30 

Agents Wanted. Send for New Catalogue, just out. 

OHIO ELECTRIC WORKS, Cleveland, Ohio 

Headquarters for Electric Novelties, Supplies, Books. 




§W W ~ Send 

forthebook 
about Pattern's 
Sun Proof Faints 
and learn how to paint 
perfectly And permanent- 
ly. Special ' inducements 
and agency to dealers. 
JAMES E. PATTON CO., 
227 Lake St., Milwaukee, Wig. 



WELL 



DRILLING 
Machines 



Over70sizesand styles, for drilling either deepor 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



WOODWORKING MACHINERY.*-. 



For Planing Mills, Carpenters, 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

t&~ Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street, 
Cincinnati, Ohio. 




ACETYLENE APPARATUS 

Acetylene number of tbe Scientific American Sup- 
plement, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The pas as made for and used by tbe microscopist and 
student; its use in tbe magic lantern. The new French 
table lamp making its own acetylene. Contained in 

bCTBNTTFIC AMERICAN SUPPLEMENT, No. 1057. 

Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. 



You ^ - 

spend thousands *' 
on coal DilU— but how much 
to save the steam ? Want to know 
more about It ? - Ask for our book- 
let "ii " on the HEINU STEAM T«AP. 

WILLIAM S. HAINES CO., 
136 South roiunh St., rhiladeiphia, Pa. 



Pipe wrench, J. O. Lawson 642,797 

Pipe wrench. O. & M. Otteson 642,709 

Planing machine, J. K. Thomas 642,733 

Planter attachment, seed, H. It. Walton 643,019 

Planting machine, cane. J. A. Aniello 643,030 

Playing ball. A. B. Smith 642.639 

Plinths, means for securing, C. Baer 642,778 

Plow, W. Davidson 642.964 

Poke, D. W. Hughes 642.847 

Poke, animal, L. Wuesler . 642.669 

Post. See Fence post. Hitching post. 

Potato digger, J. R. Humphrey 642,696 

Power. See Chain power. 

Power transmitting apparatus applicable to fric- 
tion drums, H.N. Gov ell 642,862 

Precious metals from their mixtures with zinc, 

separating, G. Tburnauer 642,767 

Press. See Copying press. Kilter press. Mold- 
ing press. Printing press. 

Press boxes, end gate for, D. J. Saltsman 642,724 

Printers' galleys, locking quoin for, G. Assen- 

macher 642,890 

Printing machine and delivery apparatus there- 
for, VV. Scott ; . . 642,805 

Printing press. H. F. Becbman 642,571 

Printing press sheet delivery apparatus, W. Scott 642.80*i 

Prism plate, H. K. Belcher t;42.572 

Projectile, G. H. Newell 642,708 

Projectile for rifled guns, Stubbs & Burrows 642,762 

Projectiles, ring for protecting, J. Scbirra 643,071 

Propeller wheel, reversible, G. H. Gere 642,601 

Puller. See Stump puller. 

Pulp chippers, feed attachment for wood, S. W. 

Butterfleld 643,957 

Pulverizers, dust preventer attachment for ro- 
tary. , I. Kullman 642,747 

Pulverizing mill, A. Raymond 642.717 

Punch, self registering check, G. M. Bradt 642.955 

Punching machine dividing head, P. J. Kelly 642,822 

Quilting frame, B. M. Daves t.42,786 

Rabbet strip, adjustable, S. S. Colt 642,678 

Rack. See Bicycle rack. Clothes rack. Pen 
rack. 

Railway, electric, E. Bonnet et al 642,737 

Railway, elevated, Ii. A nderson 642.832 

Railway frog. D. MacPherson ". , 642.867 

Railway rails on sleepers, means for fixing, F. 

Hennebique 642,745 

Railway signal mechanism, S. L. Neely 642,848 

Railway trains, detonating apparatus for, C. Sel- 

den 642,882 

Railway, underground electric, Baumer & Emmel 642,570 
Railway vehicles, automatic coupling for, Fraen- 

kel & Held '. 642,598 

Reciprocating engine, M. H. Smith 642,761 

Recording apparatus, electrical, H. L. Callendar.. 642,674 
Reed ribs, apparatus for cementing dents in, L. 

C. Baldwin 642,950 

Reel. See Tape line reel. 

Refrigerator attachment, Niswonger & Hawen- 

stine 642,625 

Refrigerator box, C.J. Stuart 643,013 

Register. See Cash register. 

Retort, B. Sadtler 642,722 

Retorts, producing, B. Sadtier 642.723 

Rice huller, 1. 1,. Hauser 642,905 

Rims, etc., apparatus for forming, T. H. Grigg.... 642,976 

Rock drill engine, R. L. Ambrose 643,077 

Rock drills, core breaker and lifter for, M. C. 

Bullock 643,082 

Rotary engine, W. F. Temple 642,644 

Rotary engine, reversible, J. Craig .. 642.785 

Rubber, cleaning, R. Cowen 642,814 

Rubber cleaning apparatus, R. Cowen 642,813 

Sad iron holder, J. W. Farley 642,685 

Sad iron support, E. Klingenberg, Jr 642,613 

Saddle support, spring, J. Haider 642,606 

Safe or vault protection, C. Eyster 642,684 

Safety lock, J. M. Robinson 643,070 

Sanitary fixture, A. Plantier 642,754 

Sash balance, EL A. Hannum 642.865 

Sash center, G. W. Golden 642.902 

Sash cord guide, W. R. Fox 642,687 

Sash bolder, W. E. Owens 642.872 

Sash, revolving window, G. R. McCbesney 642,749 

Sash, window, M. E. Reid 642,922 

Saw, band, F. Zeinwoldt 642,830 

Saw frame, buck, L. E. Eikeiberg 642.593 

Saw swage. D. J. Crowell 642,896 

Sawing machines, stop device or bumper attach- 
ment for, J. & J. Braun 642,836 

Scale, indicating and recording, M. H. Reed 642.756 

Scale record card, M. H. Reed 642.757 

Scale, weighing, Fairbanks & Johnson 642,970 

Scow, dumping, E. Kershaw 643,064 

Screw holder and guide, Carvin & Bourland 643.040 

Screw machines, roller feed for, A. Swasey 642,885 

Screw machines, roller feed for, Swasey & Lucas. 642,884 

Seal, bottle. E. E. Daugherty 042,739 

Seat. See Cane seat. 

Seed drill, W. W. Carpenter 642,676 

Seed drill, Fischer & Lewis 643.050 

Separator, C. H. Lane 642,989 

Sewer gate, McLaughlin & Dodd 642,624 

Shade hanger, adjustable window, S. J. Cox 642.815 

Shaft coupling, M. C. Bullock 643.081 

Shaft, flexible, C. F. Hotcbkiss 642.794 

Shaving cup and brush bolder, S. W. Babbitt 642.834 

Shawl and bundle carrier, b\ A. Pearsons 642,753 

Shears.' See Animal shears. 

Sheet feeding macbine„L. E. Morrison 642,915 

Sheet metal articles, machine for making, L. P. 

& F. J. Kleber 642.612 

Sheet supplying device, inlay, W. Scott 642,879 

Shirt and suspensory bandage, combined, S. Potts 642,920 

Show case clamp, Ii. Paulle 642,875 

Shutter fastener, F. E.. Walters 642,651 

Shutter worker and fastener, A. Welling 642,655 

Shuttle threader. A. Hardmeyer 643,054 

Sickle bar, T. J. Mayberry 642,994 

Signal system, audible, R. M. Dixon 642,590 

Skirt and waist fastener, W. J. Gallup 642.790 

Skirt supporter and waist holder, H. Davies 642,840 

Slack adjuster, H. F\ Shaw 643,011 

Sleeve adjuster, C. F. W ebber 642.653 

Spark generators, controlling means for, H. N. 

Motsinger 642.869 

Spectacular effects, apparatus for producing, W. 

Freeze 642,819 

Spinning machine top roll, J. R. Milson 642,868 

Stalk cutter and rake, combined, F. Fosnot 642,597 

Stamp mills, etc.. guide for stems of, J. T. Rich- 
ards 642,630 

Stanchion, J. J. & J. T. Thurston 642,647 

Stand. See Display stand. 

Stencil making machine, H. F. Smith 642,641 

Sterilizing apparatus, liquid, L. Bachricb 642.948 

Stilt, H. C. Fresbour 642.841 

Stove, hot blast, F. C. Roberts 642,924 

Stoves or ranges, gas burning attachment for 

coal cooking, F. A. Magee 643.067 

Street cleaning device, G. M. Ward 642.937 

Stump puller. T. E. Holt 642,984 

Suspenders, W. Freeman 642,789 

Swing, J. G. Brenner 642.673 

Swing, rotary, C. Seoane 642,883 

Switch. See Automatic switch. 

Table, J. Danner 642,962 

Table, seat, etc., having folding legs, K. D. H. 

Thielmann 643,015 

Tag machine, W. S. McKinney 642.870 

Tape line reel, J. O.Smith 642,727 

Target, .1. Uster 642,887 

Tea making attachment for cups, A. E. Macdon- 

ald 642,798 

Telephone lines, connection register for, C. E. 

Scribner 642,880 

Telephone pay stations, toll collecting apparatus 

for, C. E. Scribner 642.881 

Telephone switchboard. E. E. Yaxley 642,809 

Telephone transmitters, etc., mouthpiece for, 

Hart & Mill igan ... 642.982 

Telephone instrument, F. A. Swan 642,934 

Tellurian. A. M. Baker 642.835 

Tension device, cord. B. F. Iveson 642,698 

Threshing cylinder, J. T. Hay 642,792 

Threshing machine hlowers, wind escape attach- 
ment for, I. S. Carolus 642,675 

Tire, .1. C. Anderson 642.776 

Tire, bicvele, .7. C. Anderson 642,773 

Tire fastener, A. M. Warnock 642.938 

Tire inflating mechanism, J. E. Tucker 643.017 

Tire, pneumatic. J. C. A nderson 642.774 

Tire, pneumatic. A. P. Cochrane 642.838 

Tire setting machine, E. C. Hoffman 642.692 

Tire, spring. J. Am , 643,031 

Tire, vehicle, R. Cowen 642.811 

Tire, yielding vehicle, R. Cowen 642,812 

Tires, fellies, etc., apparatus for shaping, T. H. 

Grisrg 642,975 

Tires, implement for removing pneumatic, H. 

Swanton 642.643 

Tires, making pneumatic. J. C. Anderson 642,775 

Tires to wheels, means for attching pneumatic, 

J. K. I^eary 642.823 

Tohaccopipe, E. P. Dntow 642.9fi3 

Tobacco, treating. W. D. Hobson 642,609 

Tongue support, wagon, J. W. Bettendorf 642.669 

Tool, combination, Huston & Mooers 643.062 

Tool, combination, A. Van Vllet 642.888 

Top spinning device, C. P.Young 643.026 

Tower, K. H. Davis 642,588 

Tower. C. D. Pierce 642.626 

Toy rein, F. S. Weaver 642.652 

Track sanding apparatus. J. H. Hanlon 642.842 

Traction engine, A. M. Searle 643.009 

(Continued, on potfe 111) 




OF BRAINS 



IGArlS 



,-M A D E AT K EY- W E.ST> 



These Cigars are manufactured under the most favorable climatic conditions and 
from the mildest blends of Havana tobacco. If we had to pay the imported cigar tax 
our brands would cost double the money. Send for Booklet and Samples. 
CORTEZ CICAR CO., KEY WEST. 



SEED tiii FREE 

To get new customers to test my Seeds, I will mail my lOOO 
Catalogue, filled with more bargain! than ever and a 10c Due 
Bill good for lOfi worth of Seeds tor trial absolutely 
free. All the Best Seed*, Bulbs, Plants, Roses, Farm 
Seeds, Potatoes, etc, at lowest prices. Nine Great 
Novelties offered without names. Iwlll pay S50. FOR A 
NAME ft" each. Many other novelties offered, including Gin- 
•ens, the great money making plant. Over SO varieties shown in 
colors. $1100 In cash premiums offered. Don 't give your 
order until yon see this new catalogue. You'll be surprised 
si my bargain offers. Send your name on a postal for catalogue to- 
day. It Is FREE to all. Tell your friends to send too. 
S\ B. MILLS, Box 1 37 Rosehill Onondaga Co., N. T. 



THE NEW KK1STOI, COIJNTKK 




Registers an accurate acco unt of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to "1,000 000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. U=F~ Send for circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 



PRINT 

YOUR 

OWN 

CARDS, etc. 

tfe D D C C C Circular or Small Newspaper Press 
*** rntOO S18. Typesetting easy. Money 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc. THE PRESS CO., Meriden. Conn. 




THE STANDARD 

The only "DRIPLESS" Tea and Coffee "STRAINER." 

Its strong features : No drip to soil table linen. No 

falling off. Nickel-plated. Mailed on receipt of 25 cents 

Agents wanted. 

STANDARD SIRAINER CO., 

39 MAIDEN LANE. - Department D, - NEW YORK. 



The Ideal Hunting Shoe 

Tbe concentrated product of fifty 
years of shoemaking skill. Ten inches 
nigh, Bellows tongue, uppers gray 
color, soft as a glove, tough as steel, 
cannot harden. The best storm- proof 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any 
one requiring perfect foot protection. 
Thousand 01 pairs sold to satisfied pa>- 
trons. lllus. Catalogue Free. 

M. A. SMITH & SON, 
Manufacturers, 29 and 31 S. 
13th St., Philadelphia.Pa* 




CROOKES TUBES AND ROENTGENS' 

Photography.— The new photography as performed by 
the use of Crookes tubes asa source of excitation. All 
about Crookes tubes. Scientific American Supple- 
ment, Nos. 181, 189, '23N, "243, 244, 792, 79-3. 
905, 90S, 1 030, 1 0.34, 1055, 1 056, 1 057, also 
Scientific American, Nos. 7, 8. 10 and 14, Vol.74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Croones tubes and 
tbe experiments performed with them. Among them 
will be found Prof. Crookes' early lectures, detailing 
very fully the experiments whicb so excited the world, 
and which are now again exciting attention in connec- 
tion with Roentgen's photography. Price 10 cents each. 
To be had at this office and from all newsdealers. 




A SWELL AFFAIR 

This is the best Electric Scarf 
Pin manufactured. Will last six 
months. Throws bright light 25 feet. 
Includes dry pocket battery, weigh- 
ing six ounces. Can be lighted with- 
out any one knowing how it's done. 
Price, complete, by mail, $1.50. Buy 
one and have lots of fun. 

VITAIilS HUMMER, Jr., 
Manufacturer of Electric Novelties, 
166-168 Greenwich St., N. Y. 



WHAT HAVE YOU IN 

Special Industrial Machinery 

We have constant inquiries for special American Ma- 
chinery for the European Market. Something new and 
without competition. Our facilities for placing same 
are unequaled. Correspondence solicited. 

Offices : London, Paris, Berlin, etc. 
GEO. D. MOFFAT CO., Monadnock Bldg., Chicago, III. 




CAN I BECOME AN ELECTRICIAN? 






We teach Electrical Engineering at vour 







fc Ses, yon Can, .... _„_—„„_._ „„ 

tome by mail at a cost within the reach of any one. Th.^ 
Institute is indorsed by Thomas A. Edison and otherprom- 
inent men of the country. We teach also Mechanical Engi- 
neering, Mechanical Drawing, Short Popular Elrc- 



" trical 



"ion i^oufBe, Tclegraphy,Telephony.ElectricIiight- 
ing,ElectricRailwayg,X-Uayg,E]ectro-Tlierapeutics 
Electric Mining, Elementary Mathematics, etc., by mail. Thousands are successful and gain- 
ing better positions and salaries studying at home by our correspondence system. Write for free catalog. 
The Electrical Engineer Institute ot Correspondence Instruction, Dept. a, 120-122 Liberty St., New York 



Cork Floors and Tiles. 

Elegant in appearance, absolutely noiseless, germ- 
proot and waterproof, and have unequaled wearing 
qualities. We also manufacture 
CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 

CORK BULLETIN BOARDS, etc. 
VB~ Send far Circular " S. A." 
CORK FLOOR & TILE CO., 17 Milk St., Boston, Mass. 



The Fraction of a Hair's Breadth 

implies the most minute accu- 
racy and it applies particularly 
to that wonderfullyprecise tool 
shown in cut— the Eight-inch 
Precision Lathe. Bed, 40 
inches long, of fine grade cast 
iron, milled and scrape finish, 
P-inch swing, 22 inch between 
centers. Plain turning and endless other operations 
may be performed with this tool. Every part built to 
last and guaranteed. Manufactured by 

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 





Floats for Steam Traps j 

Herculet* Seamless Copper Floats * 

art tested to 300 lbs. per sq. in. and warranted. 

The original and only genuine seamless copper 

floats made. Send for No. 2 Catalogue Free. 

HERCULES FLOAT WORKS, 

Springfield. Mass. 



UUN I DC nAnU Ul Gold, SUrer, NlekelMd Metal 
] Plating. Gents and Ladies at home 
»r traveling, taking orders, using and 
selling Prof. Gray's Platers. Plates 
UWatohes, Jewelry, Tableware, Bicycles, 
I and all metal goods. No experience, heavy 
I plate, modern methods. We do plating, 
1 manufacture outfits, all sizes. Guaran- 
J teed. Only outfits complete, all tools, 
J lathes, materials, etc., ready for -work. 
| We teach you the art, furnish secrets 
I'Utii. Write today. Testimonials, samples, 
etc. FBEB. C.GKAK A CO., PLATIKU WORKS, 8, Cincinnati, a 




Keep Your Horse Healthy 

See that his stable is fitted with 
LOGIN'S PATENT STALL DRAIN 
which carries off all filth and bad odors. 
Haves its cost in one year. Prolongs 
the animal's life and adds to its useful- ,- _ 
ness SS r Booklet Free. ZZ7 ■ ■ -, 

Logan Sanitary Jforse Stall Company, ^WmiiiMiE^] 
1883 Broadway, New York. ~ — L — ^^^ 




BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 1*23* 
PricelOcents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 



•*&» IN THE NAME OF HUMANITY €€«* 



Porter's Home Briflle. 

No Bit in the Horse's Mouth. 




Horsemen indorse this Bridle because it is 
the best for al) horses. It prevents frothing, 
lolling of tongue, etc. No more trouble with 
sore mouths. The hardest pullers driven with 
ease. Every lover of the horse should use it, 
because it is humane. 

Equipped with Straps to Fit Any Bridle. 
Enamel, sent prepaid on receipt of . . $3 00 

Nickel, . 3.50 

State if you use side-check or overdraw. 
Cr. ; ?r State Agents Wanted. 
PORTER HUMANE BRIDLE CO. 

Dept. A, Sudbury Bldg., Boston, Mass. 
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MARINE MOTORS 

are GUARANTEED to 

GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
Safe In Operation. 

I^~ Send for Catalogue 

investigate our claims. 

TRUSC0TT BOAT MFG. CO.. St. Joseph. Mich.. U S. A. 





| Puncture-nroof Folding Boats. Adopted byTJ. P.Warand Navy depts. in March 
land Sept. 1899 Only Medal and Award at World's Fair. Beautiful models, per- 

lectlv safe for family as well as sportsmen's use. Sails, centreboards, rud- 

Packs In small case. Send 6c. for catalog. 50 engravings. King Folding Canvas Boat Co.. Kalamazoo. Mich. 




Prices $ 1 60 and up. Send tor Catalogue, 



Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis, 



February 17, 1900. 
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WILLPOWER 

NERVE FORCE 

STAMINA 

CALL IT WHAT YOU WILL 

is the intangible power that controls human destiny. It is 
the key to all business and social success. If you come in 
contact with people, you cannot afford to be without this 
knowledge. It will give you an inestimable advantage over 
others. We guarantee it, or forfeit $l,00t in gold. 

By our new system you can learn in a few days at your 
own home. Our beautifully illustrated free treatise tells you 
all about it. Distinguished clergymen, physicians and public 
men all over the country are studying this wonderful science, 
and achieving increased success. Following are the names 
and addresses of a few highly successful graduates of our In- 
stitute— space does not permit mentioning more : — 

Rev. Paul Weller, box 200, Gorman, N. Y.: G. S. Lin- 
coln, No. 101 Crutchfield Street, Dallas, Texas; Migs Kath- 
krine Messenger, No. 74 West Main Street, Corry, Pa.; 
Rev. J. C. Qitinn, D.D., Ph.D., Winn, Me. 

We have thousands of letters of highest recommendation, 
many of which are published in our free book. Do not send 
money, the book is free. A postal card will bring it. Address 

NEW YORK INSTITUTE OF SCIENCE, 

Dept. M.R.8, Rochester, N.Y. 



TH E* 

ENGINEERING 
MAGAZINE 

FOR 1900 

will present a galaxy of notable papers, 
full of suggestion alike to student and prac- 
tical man. 

A handsomely illustrated prospectus, with 
sample copy, free on request. 

THE ENGINEERING MAGAZINE, 
120-122 Liberty Street, New York. 

222-225 Strand, W. C, London. 



Transplanting bade, tool for, D. Galbreath 

Trough. See Watering trough. 

Trousers edge protector, A. Tiedewitz 

Truck, car, J. A. Brill 

Truck, warehouse, W. b\ Heffner 

Trunk or carrier, bonnet, J.Cummings 

Trunk or case for wearing apparel, M. Glover — 

Truss head molding appliance, F. Kaiser 

Tub. 8ee Bath tub. 

Tube filling apparatus, D. Smith 

Tubes or masts, manufacturing conical, A. Huse- 
ner 

Type writing machine. B. Schade 

Vacuum producing apparatus, F. J. F. Bruguiere 

Valve, C. Gulland 

Valve, J. Stumpf. 

Valve gear, engine. M. K. Moore 

Valve inflation, R. C. Hilton 

Valve, self closing closet, H. F. Neumeyer 

Valve, water, J. W. Van Brocblin 

Valve, water, steam, or air, J. W. Van Brocklin.. 

Valves, machine for measuring or laying out 
slide. Ellis & Whitelaw 

Vault, F. I. ljong 

Vehicle, K. D. Macgee, Jr 

Vehicle, motor, G. E. Whitney 

Vehicle, motor, Whitney & Howard 

Vehicle wheel, H. P. Handy, Sr 

Velocipede pedal crank driving gear, J. R. Park. . 

Velocipede seat support, N. T. Slee 

Voting machine, C. Brown 

Wagon body hoist, T. H. Tabor 

Wagon brake, automatic. Wood & Barnes 

Wagon cover hook, R. G. Wright...., 

Wagon, dumping, L. Dodge 

Wagon, dumping, J. S. Shrawder 

Waistband, J. Thorn 

Water heater, C. II. Harkins 

Water meter. ,1. Thomson 

Water meters, compound gear train for, J. Thom- 
son '. 

Watering trough, J. M. Bess 

Waxed or coated strings, machine for manu- 
facturing, G. W. Coddington 

Wheel. See Autotruck wheel. Car wheel. 
Grinding or polishing wheel. Propeller 
wheel. Vehicle wheel. 

Whiffletreehook, W.Webber 

Whist, card case for duplicate, F. A. Baldwin 

Windmill power transmitter, F. C. Thompson 

Window frame and sash. Wood & Tunnell 

Wire stretcher, H. W. Wagner 

Woven fabric, L. Fish 

Wrench. See Pipe wrench. 

Wrench, W. O. Boykin 

Wrench, H. Hukriede 

Zinc from zinc oxid, electrolytic separation of, 
O. J. Steinhart et al 



642,973 

642,973 
642,95b' 
643,056 
642.680 
642,69ft 
642,611 

642,640 

642,986 
642,759 
642,580 
642,842 
642,808 
642,621 
642.608 
642.707 
643,076 
643,075 

642,969 

1-42.702 

642,991 
642,771 
642.943 
642.980 
042,874 
642.851 
642.578 
642.856 
64.-i.024 
643.025 
642.H82 
642,635 
642.732 
643.055 
642,766 

642,765 
642,952 

643,041 



FSTERBROOKS 



STEEL PENS 



M . T , . ,. „ „ . , ,, „, ,. The Easiest Writing Steel Pens 

J| If ijo Varieties. For bale by all Stationers. Made 

THE ESTERBR00K STEEL PEN CO. 26 John St., New York. 



Works. Camden. N. I. 




For Sale 



Steam Engine built by the Watts 
Campbell Company, of Newark, 
N. J. Engine consists of two hori- 
zontal condensing Corliss engines 
coupled to one shaft, with vertical air pump driven from 
crank pin. The cylinders are 32 in. bore, 60 in. stroke. 
Belt wheel is 26 ft. dia. by 114 in. face. Gross weight 
is about 225,000 lbs. Can be seen in operation now; 
probably ready for delivery in Mav, 1900. Apply to 

The Clark Thread Co., P. O. Box 154, Newark, N. J. 



Valuable Patents Wanted. Address, S. L. Whitten, 
Huntsville, Ala. 



KUIAKY hriulnt royalty oTfo'r sale. Send for 



643.020 
642,664 
642,936 
643,023 
642.736 
642,971 

642.577 
643X61 

642,933 



ANOTHER GOLD DISCOVERY! 

Nothing better 
known for gilding 
picture frames, bric- 
a-brac, chairs, bas- 
kets, chandeliers and 
fancy articles than 

"Our Favorite" 
Gold Enamel. 

1 Smooth and brilliant 
• as gold-leaf. Always 
ready for use. A 
child can apply it. 
- Shows no brush- 

Can be washed without tarnishing. A really 
reliable and permanent gold enamel. 

FREE SAMPLE containing enough to gild a small 
frame, with brush, sent free on receipt of 2c. stamp and 
mentioning the Scientific American. Where not sold 
by dealers, full-sized box sent for 25 cents, express paid. 

Address Department 2, 

GERSTENDORFER BROS., 43 Park Place, NEW YORK. 

175 Randolph Street, Chicago. 




Automatic f la$b=Eigbt Camp. 

Pull the string (from any distance) and it flashes in- 
stantly. An absolute necessity for taking good flash- 
light pictnres. Prevents closed eyes and frightened ex- 
pression, as the subjects can not tell when the flash is 
going off. The operator can be in the group while the 

Sicture is being taken. Absolutely guaranteed. No 
atteriesused. Send $1.00 and we will send one byre- 
turn mail, post-paid. 
ELECTRIC NOVELTY WORKS, Elizabeth, N. J. 




MOVING PICTURE MACHINES 

Stereopticons, Gas Outfits, Films, Slides and 
Accessories. An opportunity for men with 
small capita) to make big money. Transvaal, 
Philippine and Spanish-American War slides 
"with printed lecture. We are manufacturers 
and save you the dealers' profit. Send for 
catalog. Boswell Electric & optical Co., Dept. 
A, 83-87 Dearborn Street. Chicago, III. 



DESIGNS. 

Automobile body.C. R. Harris 

Bell clamp, bicycle, A. b\ Rockwell 

Bicycle frame. J. Gottlieb 

Bottle, 1\ Schilling 

Bottle case, H. W orden 

Cotton press head plate, G. A. Lowry 

Crank, H . See 

Cutting blade. J. W. Fuller 

File cleaner, C. Jackson 

Garment supporter loops, body portion of, G. E. 
Adams 

Hook member, snap, J. C. Covert 

Horseshoe pad, II. Paar 

Knife switches, binding and contact post for, H. 
T.Johnson 

Lamp, cycle, J. H. Lancaster 

Lamp shade, electric, G. W. de Tunzelmann 

Link member, repair, W. W. Stegall 

Nose protector, H. J. Mase 

Pin, safety, G. Hunt. 

Pipe cleaner, waste, E. E. Myers 

Rooe fastener, C. A. Conger 

Saddle tree fork horn, M. Marks 

Vehicle frame, motor, W. O. Worth 

Vessel carrying devices, neck band for, J. Rit ten- 
house 

Wheel support, fifth, M. L. Sendering 



32,198 
32.201 
82,200 

32.1*5 
32,18li 
32 lit5 
32,196 
32.191 
32,188 

32,207 
32,193 
32.204 

32,190 

32,202 
32.203 
32,192 
32,208 
32,206 
32,189 
32.104 
32,205 
32,199 

32,187 
32,197 




DON'T LEAVE YOUR KEYS 

in the front door. Fasten 
them to the pocket or waist- 
band with a key chain secured 
by the Improved Wash- 
burne Patent Fastener. 
Slips on easily, grips like grim 

^ death, don't tear the fabric, 

■W^™^^^^^ released instantly. By mail, 
■ m^j - o-J T 1 25 cents. Catalogue of other 

^"il I novelties, free. 

&&&\.J AMERICAN RING CO. 
^*^ Box P, Waterbury, Conn. 



THE GREATEST FAMILY NEWSPAPER IS 

Leslie 7 s . . . 
Illustrated 
Weekly. .. 

It tells the story of contemporaneous events and 
Illustrates it with the most artistic pictures. 
He who reads it every week learns to recognize 
the countenances of the noblest men and wo- 
men in public and in private life; the appear- 
ance of the world's most famous places, and 
the scenes of the greatest historic interest. 

LESLIE'S WEEKLY is a paper to keep on the 
library table, and to read and reread, and to 
file away for useful reference. It is read by 
more families of culture and refinement among 
the masses than any other paper of its class in 
the world. 1 1 is the greatest, best, most attrac- 
tive and cheapest of all American educators. 

It is for sale everywhere— on the stands, in the 
bookstores, on all trains, at to cents per copy. 

One of the best general advertisiug mediums in 
the world. Send for rates. 

LESLIE'S WEEKLY, 

1 10 FIFTH AVE., NEW YORK. 



TRADE MARKS. 

Baking powder, Fidelity Manufacturing Company 

Baking powder and cereal foods. M. A. Newmark 
& Company 

Bitters, H. Underberg-Albrecht 

Boilers, compound to prevent the incrustation of, 
Tnomsen Chemical Company 

Brushes, John L. Whiting & Son Company. .34,169. 

Butter, Fox River Butter Company 

Cheese, J. H. Hodgson 

Colors of dyed fibers and fabrics, liquid compound 
for fixing, L. B. Fortner 

Embalming fluid. Max Huncke Chemical Com- 
pany 34.16V, 

Filters, water. Plumbers Brass and Iron Manufac- 
turing Company 

Flour, wheat. Phoenix; Flour Mill 

Flour, wheat, Pillsbury-Washburn Flour Mills 
Company 

Grease, axle, Whittier Coburn Company 

Gum, chewing, Ralston Yeast Company 

Hair remedies, J. H. Walker 

Iron compound in the form of dry powder, Smooth- 
On Manufacturing Company 

Laundry articles, certain named, G. A. Berghoff. .. 

Leather and shoes, J. Lindner 

Medical compounds, Fries Brothers 

Medical preparations, certain named, R. Cro-well 
& Company 

Paper, writing, H. Lindenmeyr & Sons 34,133 to 

Photographic materials, certain named, Dr. hi lien- 
f eld & Company 

Pianos, Bush & Gerts Piano Com pany 

Remedies for certain named diseases, Ray Chemi- 
cal Company 

Remedies in powdered form for certain named 
diseases, topical, Dorman & Barewald 

Seeds, and seed grains, grass, clover, and field, 
Albert Dickinson Company 

Shoes, women's, G. W. Herrick & Company 

Starch, laundry, G. P. Smith 

Thermometers, C. J./Tagliabue 

Tobacco pipes and cigars and cigarette tubes and 
holders, Adolph *rankau & Company 

Toilet preparations, certain named, M. H. Fletch- 
er 

Toilet preparations, certain named, Henry Roev- 
er Com pany 

Toys, sounding, Strauss Manufacturing Company. 

Varnish stains, varnishes, and paints Carpenter- 
Morton Company 

Wines, R. & W. Maucher 



34.147 
34,143 



34.1.">9 
34.170 
34.148 
34,149 



34.157 
34,168 



34.173 
34,150 



Do you want $ $ $ $ ? We want Agents everywhere ! 
The Windsor Collar and Cuff Company, Windsor, Conn. 

THE HOMEMADE WINDMILLS OF NEBRASKA. 

A most valuable series of articles condensed from the 
official Bulletin by Brwin Hinckley Barbour, is published 
in Supplements Nos. 1254, 1255 and 1256. The 
series is accompanied by thirty-three illustrations and 
gives a detailed description of a number of types of 
windmills which can be made by anyone who has any 
mechanical skill. These windmills -are being made and 
used in large numbers in Nebraska and are giving great 
satisfaction. These Supplements for sale by all news- 
dealers, 10 cents each, or by Munn & Co., 361 Broadway, 
New York City. 



!073. Aug. 
_ oyalty or for sale 
circular. RICHARD TOENNES, Box 344, Boonvllle, Mo. 

MACHINISTS wanted, send 25 cts., % price for 
sample. Pat. Thread Points. Saves and makes money. 
BTER TOOL COMPANY, Chambersburjr, Pa, 



TlinnilirC B»~Sena for Circular "M." 

TURBINES *i&i&&n®5A%?k. 



34.151 
34,160 
34,145 
34,166 

34,161 
34,154 
34.131 
34,163 

34,162 
34,140 

34,132 
34,172 

34,164 

34,165 



34,156 
34,130 
34,155 
34,171 

34,142 

34,153 

34.152 
34,141 

34,158 
34,144 



LABELS. 

' Buffalo Mills Carpet Chain." for carpet chain, W. 

H. Corkran 

' William Penn Carpet Warp," for carpet warp, W. 

H. Corkran 

' Doyle's Infallible Hair Grower," for a hair grow- 
er. R. L. Doyle 

'Golden Lustre Metal Polish," for metal polish, D. 

H. Mcllvain 

* Mason's Challenge Jet Lustre," for a compound 

for dressing leather, James S. Mason Company. 
'Nut Cereal, a Satisfying Substitute for Coffee," 

for coffee substitute, Nut Cereal Company 

' Stewart's Mothers Bread," for bread, Stewart 

Bread Company 

' Wilkinson's Febro-Quinine," for medical tablets, 

H.M.Wilkinson 



7,327 
7,328 
7,332 
7,334 
7.333 
7,329 
7,3,10 
7,331 



PRINTS. 



' Flint & Walling Manufacturing Company," for 
windmills and water supply goods, Flint & Wall- 
ing Manufacturing Company 201 

' Order Genuine Machetes of Collins & Company. 
The Best are the Cheapest," for machetes, Col- 
lins Company 200 

' Townsend's Little Billee Cigars," for cigars, Sheets 
Brothers 199 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or anv patent in print 
issued since 1S63. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian parents may now be obtained by the in- 
ventors for any of- the inventions named in the fore- 
going list, provided they are simple, at a cost of W0 each. 
If complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, Mew 
Fork. Other foreign patents may also be obtained. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confl dential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

&CQ.361 Broadway, N eW YOrk 

Branch Office. 625 F St. Washington, D. C. 



MnnFIQ & EXPERIMENTAL WORK. 
ITIUULLO Inventions developed. Special Machinery. 
E. T. Baillard, 106 Liberty St.. New York. 



ICE 



MACHINES, Corliss Engines, Brewers* 
and Bottlers' Machinery. THE VILTER 

MFG. CO., 899 Clinton Street, Milwaukee, "Wis. 



TYPE WHEELS. MODELS ^.EXPERIMENTAL WORK-BMALLMACHIHEFY 
NOVELTIES B.ETC. NEW ?0Rg STEHCIL VK0RK8 100 NASSAU 8T NT. 



FOR STEREOPTICONS AND SLIDES 

Moving Picture Machines and Films, write Williams, 
Brown & Earle, 920 Chestnut St., Philadelphia, Pa. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E.Konigslow&Bro., 181 Seneca St.,Cleveland,0. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., NewYork. 



Experimental & Model Work 

Cvr. & advicefree. Wm. (Jar-dam & Son,45-51 Rose St.,N. Y. 



I. L.HOLDEN 
1336 Beach St. Philadelphia Pa. 



D'AMOUR & LITTLEOALE MACHINE CO. 

130 WORTH ST.. NE.W YORK. 



luake Models ox Any Machine to Urder. 

GLACIER WINDOW DECORATION. 

A most effective substitute for the best stained Glass 
at a fraction of the cost. Importing Agent, G. Qualle, 
1015 Wool Exchange, New York. 

GRINDING Mil I ft FOR ALL PURPOSES. 
UninUinU ItIILLO Bqgardus Patent Uni- 
versal Eccentric Mill. Address J. S. & G. F. SIMP- 
SON, 28 Rodney Street, Brooklyn, N. Y. 



BLCYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires.— A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and plugeers, together with rubber band plugging 
and tbei use of puncture bands. 8 illustrations. Con- 
tained in Supplement 1 1 O-J. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



CAS ^ GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A 



How Railroads 



Aid Commerce. 



The map in the "Round the World" 
folder issued by the New York Central 
Lines, is an object lesson on the subject of 
the relations between the railroads and all 
other commercial interests. It marks an 
era in the history of the foreign commerce 
of the United States. 



A copy will be sent free, post-paid, on receipt 
of three cents in stamps, by George H. Daniels, 
General Passenger Agent, Grand Central Station, 
New York. 



CALCIUM 



CARBIDE HEW. 



35 NASSAU STREET, NEW TORE.. 

(ABC Code.) Cable Address: BRYAXE, NEW YORK. 



YOU CAN MAKE S> 100-A WEE.K ' 

Own Your Own Show, complete oinnT-*ioo, 

.LIFE MOTION FILMS & MACHINES . 

Great passion Play a soo other subjects , 

S . LUBIN. larcYst 'mfr. PHILADELPHIA P. A . 



I WILL PAY CASH 

for second-band Dynamos, Arc Lamps, Motors, Engines, 
and Electrical Apparatus. Turn your dead property 
into money which is more useful. Send me description 
of what you desire to dispose of. I will make an oiler for 
same. A. J. Vandeventer, 27 Thames St., New York. 



1900 BICYCLE FREE 

|For distributing 1000 catalogues for us. One 
I Agent wanted in each town. Give references 
' and send for catalogues, Enclose stamp. 

?MEAD CYCLE CO. Dept. 62 x, Chicago 




A Complete Electrical Library. 

By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 
Arithmetic of Electricity 
138 pages, . . . $1.00 
Electric Toy Making, 140 

pages $1.00 

How to Become a Suc- 
cessful Electrician, 189 

paees $1.00 

Standard Electrical Dic- 
tionary, 682 pages. $3.00 
Five volumes,, 1,300 pages. Electricity Simplified, 158 

and over U50 illustrations. pages $1.00 

A valuable and indispensable addition to every library. 
Our Great Special Offer,— We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat folding box, 
as shown in the illustration, at the Special Reduced 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7.00. 

MUNN & CO., Publishers. 

361 BROADWAY NEW YORK. 




V0LNEY W. MASON & CO., 

Friction Pulleys, Clutchesft Elevators 

PROVIDENCE R. I. 



LIGHT MANUFACTURING & Knurucc o nfr e 

\- SHUT MLTALSTAMPINO - PUNCntO ft. DIEb. 
UTOMOBILES^no PARTSfor same 
SPECIAL MACHINERY. Inquiries solicited. 

Otto Konigslow-45michi6anst.cle.ve.land,o. 



310 First Premiums 

Awarded to the PRAIRIE STATE 

INCUBATOR. Guaranteed to operate 
in any climate. Send for catalogue. 
PKilBIE STATKINUUBATOBCO. Homer CUj.Pi, 





$5,000 



POULTRY CDCCT 

_„._„_ CATALOGUE riltCl 

It is without a rival. Gives lowest prices of fowls and eggs. 
Over 50 breeds Turkeys, Geese, Ducks and Chickens. Hun- 
dredsofplatesfronilife. 15 beat poultry house plana. Treat 
isq cttdi6ease8,howtofW,bired,ete.&ndl0c.forpo8tage. 

! J. R. Brabazon, Jr. & Co., Box 69, Delavan, Wis. 



EASE PATS EXPENSES and 

per month. Steady position ; self-sel- 

; no experience n eeded.Send 20 for contrwt. 

Pkasf. Mfg. Co_ Cincinnati. O.. Dept. 10. 



per: 



$75 



>f|k ^H^k ■% a m SendusyonraMratt 

U" ■■ A llOU VllPA andwewillshowyoa 
Tk llK fl Ud W UUl B liowtomake»3adaT 

ill mm lw *"# whm w absolutely sure . wa 

^■^ ^BMW furnish the work and teach you free; you work In 
the locality where you live. Send us your address and we will 
explain the business fully; remember we guarantee a clear pro* 
fit of 93 for every day's work, absolutely sure, write at once. 
ROYAL MANUFACTURING CO.. Box I I _ DETROIT. HIGH. 




112 



Sf tknixiu %mtxum. 



February 17, 1900. 



10R0UGH|IHSPECTI0WS| 




AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

To 

PROPERTY 

AND 

LOSS-0FL1FE 

AMD 

injury 
to-persons 
causedbv 



Sm\i1fiOILER-ESPLOSIOriS 

J-M-AliBN-PHZ31DENT VBrnUNKUlI -WtE PBESIDEHT 

J-B-PterceSecrctak/ F-B-ALLEN-xevtCEPssuieHr 
IlLaBRAWBtaASSTTREAS. jJ.AUppLEBM>0K.A5grSlCT, 



Runaway Horses 

often cause loss 
of life and limb. 
Better and safer 
to trust to an 
Autom obi 1 e. 
T b e best and 
most reliable of 
these is tbe 

i WINTON 
MOTOR 
CARRIAGE 

which combines 
elegance, dura- 
bility, simplicity and safety. You can regulate the speed 
according to your own desire and comfort. Hydro- 
Carbon system. Write for catalogue. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 




NO AGENTS. 




CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationeries, Portables, 
Engines and Pumps, 

iy" State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 









Pony Premo 



Is the most 
perfect Hand 
Camera made 

Lens and Shutter acknowledged the 
finest furnished with any Camera. 

tW Catalogue smt on application. 

ROCHESTER OPTICAL CO. 

30 SOUTH STREET, ROCHESTER, N. Y. 




If it isn't an Eastman, it isn't a Kodak. 

Kodaks 



Load in Daylight with 
Rim Cartridges for two, 
six or twelve exposures 
as desired. For work at 
home then, as well as for 
one's outings, the Kodak 
becomes more convenient 
than the glass plate 
camera. **»^mmmmm^ 
No dark room except 
for development, no 
bothersome plate holders 
or dark slides. 



iAiAii<kj<fc iJU4Ja J> j,<fc ,t.«fc,jbA td 
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m asterpieces of 
fl mcrican H n 



THE AMERICAN ART PUBLISHING CO. 
recently succeeded in making arrangements with 
AMERICA'S GREATEST ARTISTS for the re- 
production of their MASTERPIECES in the finest 
photogravure process. 

These photogravures represent paintings that 
have been sold for thousands of dollars and others 
that are fresh from the artists' brush. 

These reproductions would sell rapidly at any 
art store at {5.00 each, but they cannot be purchased 
except directly from us, as we absolutely control 
the copyrights. 



BEAUTIFY YOUR HOME 

You have read about many of these paintings and the enormous prices paid for them, but 
doubtless, never even dreamed that you could obtain a perfect facsimile in elegant form and at a 
nominal price to adorn your parlor 
or drawing room. 

These photogravures are print- 
ed from the finest plates that mod- 
ern workmanship can produce, on 
extra heavy paper made expressly 
for this work, size 18x24 inches. 
Twenty-live of them are placed in 
a beautiful Portfolio, and so arrang- 
ed that they can be conveniently 
removed for framing without injury 
to either the picture or Portfolio. 

The masterpieces of twenty- 
five of America's Greatest Artists 
are now for the first time available 
in a single collection. 




AN ART EDUCATOR 



This Portfolio, besides being a beautiful ornament to any home, is also an Art Educator and will at 
once stimulate a desire for tbe artistic. 

Accompanying each picture is given a description of the painting, also a portrait and biographical 
sketch of tbe artist, an interesting account of bis early studies, how he was led to take up art as a profes- 
sion, in what schools and under what masters be received his instruction. It describes his trips and so- 
journs abroad, where and when his paintings were first exhibited and the honors they received both in 
Europe and America. The titles of the artist's most notable paintings are also given and where they now 
are. All of this information is not only interesting but exceedingly instructive.1 



Our Special Proposition 

To all who make application this month, the price will be less than one third 
the regular price and on very easy monthly payments. The Portfolio will be 
sent on examination with the privilege of returning if not entirely satisfactory. 



WRITE AT ONCE FOR FULL PARTICULARS TO 

Hmerican Art Publishing Co., no. & j\m nvtmt, mw yorn eity. 






tl $. Government Sold; 

TO W. F. DOLL MFG. CO., GUNS. 

Navy Yard, New York, June 
23, 18S).— This certifies that the 
W. F. Doll Manufacturing Co. 
purchased from the Government 
atpublic sale on the \)th of June, 
1699, four (i) breech-loading 30 
par. rifles, Nos. 17, 41, 131 and 126, 
weighing 13.600 pounds. (Signed) 
W. C. Gibson, Com. U. S. Navy. 

The W. F. Doll Mfg. Co., of 9, 11 and 
•13 Maiden Lane, New York, grasped the 
occasion of the sale of these guns at the 
Navy Yard and bought them, all four. 
From this historic gun metal they manu- 
facture watch cases, chains, charms, pen- 
cil cases, match *afe«, campaign 
badges, bracelets, lucky coins, etc., etc. 
—New York Daily Tribune Editorial, 
December 18, 1899. 

U. 8. Government Certificate 
CUT % SIZE. accompanies each box. 

This Match Safe made from above gun metal, retails 
at $2.00 each. W holesale price,, per dozen, $6.00. 
Sample, postpaid* 50 cents. 






Queen Transits and Levels 

High Grade Instruments with the Latest I 
160 page En- .— ^__^_ ^^^^^— • 

l&fE&SS I THE QUEEN I 

application. 1^^—^^— ^^^__^_I 



High Grade Instruments with the Latest Improvements. 

160 page En- ■_^b_^_^^^_^_- 240 page Math- 
ineerlng I TlIE MTTCClVr I ematicalCata- 
atalogueon I 1 lie UUEEll I logue on ap- 

application. L^^_^^_ ^^^__^_I plication. 

ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 
Optical and Scientific 
Instrument Works, 
1010 Chestnut St., Phila. 



QUEEN & CO., 

59 Fifth Ave., New York. 



I Adjustable Scriber. aMflMS;* 

♦ with a # 

a — " " ■■■■ m mmmm w \ clamp- ^ 

♦ to hold . ingde- a 

a different .^^^^==^=1^ vice at each end £ 
a tools. Made in 8 in. and 12 in. lengths. Price of a 
X either size, 50c. Knife point for pattern makers, T 
T 16c. extra. tW~ Catalogue of Mm Tools free. T 

♦ 1.11! STARRETTl?r 3 , Athol, HV.V % 



NEVERSLIP 

TRADE, MARK. 




Bar Belt Dressing 

It gives a smooth, pliable and adhesive 
surface, and saves Belts, Power and 
Wear of Machinery Bearings. Alio 
adapted to Canvas and Rubber Belts. 
Box of 12 Bars, $3jOO, sent no Trial. 

tbe White $ Bagley Co., 

Worcester, mass., (I. $. H. 



MR. BOOKKEEPER, 

do you know what the Comp- 
tometer is ! It costs you nothing 
to find out. it will help you out 
on that trial balance. It insures 
accuracy, is twice as rapid as the 
best accountant and relieves all 
nervous and mental strain. 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

■ 2-56 ILLINOIS ST.. CHICAGO. 



Costs about 12 cents a year to 
maintain The Matchless 

Electric Cigar Lighter 

Invaluable for hotels, private 
dwellings, factories, etc., etc. If 
not on sale by your dealer write 
us for catalogue and price list. 

STANLEY & PATTERSON, 
Gen'l Elec. Equipment Supplies, 
30-32 Frankfort St., New York. 




r'wvg 



You 



if 

you 

are a 

workman In 

a shop, a clerk 

> a store or 

office, or a "hand" 

on a farm, and feel 

that you are like a 

"cog" In a wheel, going 

'always but making no 

' progress, write and learn 

how to prepare yourself for 

i really desirable position. 

Change 
r YourWork 

We give complete courses by mail 
In Electrical, Mechanical or 
Steam Engineering, Architec- 
tural or Mechanical Drawing, 
Architecture, Plumbing, Heat- 
ing and Ventilation, Survey- 
ins, Civil Engineering, Eng- 
lish Branches, etc. Established 
1891. Capital $1,500,000. Write and 
state the profession you wish to 
enter. 

The InterMmtlonal Correspondence School., 
Box 942, Scranton, Pa. 



FOOS 



GAS AND GASOLINE ENGINES m&J?AS2*. 

Adapted for all power purposes. 

"Largest exclusive Gas Engine Factory in America. Established 1887. 

Engines in stock for quick delivery in all principal cities, 

Send for Illustrated Catalogue No. 5. 

THE FOOS GAS ENGINE CO., Station A, Springfield, Ohio, 




I J\THF<s Foot Power, High Grade 

L.H I IIL-V W. P. Davis Mach. Co., Rochester, N.Y. 



ASBE 



STOS 

COVERINGS! 



ABSOLUTELY FIRE PROOF! 
PERFECT NON-CONDUCTORS.! 
BLE. EASILY APPLIED.! 



I PURE ASBESTOS 

REPLETE WITH AIR CELLS.I 
STRONG. LIGHT FLEXI 



im;ki three: feet long, 

: , INCH TO Hi INCHtS 

S M'K'O CO. 



I MADE IN SECT 

I FIT STANDARD PIPEl 

H.W. JOMINE 



NEW YORK-CHICAGO ■ PHM 
»A«r 
J ASBESTOS MATERIALS. 
I ROOFING MATERIALS. 



LIQUID PAINTS I. _ 
ELECTRICAL MATERIALS. 



All that is the latest in the fashionable and 

practical styles of ladies' watch 

specialties are realistically 

illustrated in the 

USSlue 35ook 

One is a dainty 
revival of the old bull's- 
eye watch of our grandparents. 
Blue Book sent free if you write for it. 

New-England "Watch Co., 87 & 89 Maiden Lane, N.Y. 




This machine will 'work as 
no other typewriter works : 
more easily, more swiftly, 
longer and better; because 



it s a 



c Remington 



WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 



.. 



99 



_ TRADE MARK 

•TEGAMOll 
ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Sil ver. washable. TJntainisnable, Wat er , Oil and 
Weatherproof. Durable. Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets, Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents- 
THE AMERICAN PEGAMOID CO., 339 B'way, New York. 



Write 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from V to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perform ed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 

§ as generators, gasometers, burners, etc. Contained in 
cientipic American Supplement, Nos. 998, 
1004, 1007, 101'2, 1014, 1015, 1016, 1022, 

- ' ""*■' - "" = 1064,1071,1072,1082, 

""'II, 1104, 1124, 1132, 
_ _ __ cents each, by mail, from 

this office, and all newsdealers. 



luui, imr/f iui«, ■ <' i <*, 
1<>35, 1038, 1057. 1064, 
1083, 1084. 1085, 10*6, 
11 49 and 11 50. Price 10 cei 




Acetylene Burners. 

Samples, % to 1 foot, 25c. each. 
A new burner for STEREOPTICONS. 

Highest C. P. possible. 
State Line Talc Co., Chattanooga, Tenn. 



Money. 



A 11 varieties at lowest prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co., Chicago. III. 



If You Want the Best Lathe and Drill 




CHUCKS 



BUT 

WESTCOTT'S 

Strongest 
Grip, Great- 
est Capacity 
and Durabil- 
ity, Cheap and Accurate. 

Westcott Chuck Co.. Oneida, N. Y. 

Ask for catalogue i/n English, French, Spanish 




ftRST Prize at Columbian Exposition, 



U. S. A. 

or German, 



PMs0iIsKKiiaaiS!i 



U» FOR TOOLS, SAWS ETC 

W?? JESSOP & SONS U9 91 JOHN ST. NEW YORK- 



PRINTING INKS 

The Scientific American is printed with CHAS 
EN ELI JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 



